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EDITORIAL 


When  I  took  over  from  Graham  Williams  as  editor  of  Welsh  Birds,  I  wanted  to  increase  the  number 
of  papers  on  passerines  (raptor  fodder  as  Iolo  Williams  used  to  tell  me  when  we  both  worked 
for  RSPB  at  Newtown!).  I  am  therefore  very  pleased  to  include  a  paper  on  Tree  Sparrows,  an 
increasingly  scarce  species  in  Wales,  by  John  Lloyd  and  colleagues.  They  have  been  studying  this 
species  in  the  Tywi  Valley  since  1998  and  they  now  report  on  their  work  to  estimate  population 
size  and  monitor  nestboxes. 

Buzzards  however,  do  dominate  this  issue  with  two  papers  on  the  species  in  North  Wales.  I 
make  no  apology  for  this  because  both  papers  describe  important  long-term  studies.  Firstly  John 
Lawton  Roberts  reports  on  the  breeding  biology  of  Buzzards  in  his  study  area  in  north-east  Wales 
and  secondly  Peter  Dare  and  Julian  Driver  update  us  with  information  on  the  species  from  their 
Snowdonia  study  area  where  Buzzards  have  dramatically  increased  in  numbers.  Sadly  Peter  no 
longer  lives  in  Wales  but  he  now  has  Buzzards  nesting  within  2  km  of  his  home  in  Suffolk. 

The  sheer  dedication  of  Colin  Richards  in  his  study  of  passage  Dotterel  at  Mynydd  Du  in 
Carmarthenshire  must  be  applauded.  He  has  climbed  up  onto  the  hills  in  the  spring  and  autumn  no 
fewer  than  144  times.  It  made  me  wonder  just  how  many  other  hills  are  visited  by  this  charismatic 
species  on  passage  and  how  they  might  be  affected  by  wind  farms  along  their  migration  route? 

It  is  very  pleasing  that  Dick  Squires  and  his  colleagues’  work  on  Goshawk  from  the  early  1990s 
has  now  seen  the  light  of  day.  Goshawk  is  an  elusive  species  although  quite  common  throughout 
Wales  in  well-wooded  and  forested  areas;  the  amount  of  work  that  has  gone  into  this  paper  is 
staggering. 

Erratum:  I  apologise  for  an  important  mistake  that  crept  into  the  Dartford  Warbler  paper  in  the 
last  issue  of  Welsh  Birds.  The  summary  erroneously  said  seven  pairs  bred  in  Wales  in  2006:  this 
should  of  course  have  been  74  pairs.  However,  after  the  hard  w  inter  of  2008/2009  perhaps  seven 
pairs  are  all  that  may  have  bred  in  2009? 

Acknowledgements:  I  thank  particularly  Graham  Williams  for  reading  the  whole  issue  and 
checking  for  mistakes.  I  thank  too  all  authors  of  papers  for  their  patience  in  answering  all  my 
various  queries  and  the  referees  of  papers,  notably  Jerry  Lewis. 

I  am  very7  grateful  to  Kevin  Joynes  for  his  wonderful  cover  photo  of  a  Dotterel,  to  Derek  Moore  and 
Dick  Squires  for  other  photographs  of  a  Tree  Sparrow  and  Goshawk  nests  and  chicks  respectively 
and  to  Colin  Richards  for  his  attractive  illustrations.  My  sincere  thanks  go  too  to  Julian  Hughes. 
Marc  Hughes  and  Adam  Pearce  for  their  help  with  translating  summaries  of  papers  into  Welsh,  a 
new  and  hopefully  regular  feature  in  the  future. 

Steph  Tyler 


2 


THE  TREE  SPARROW  Passer  montanus  IN  THE  TYWI  VALLEY 
OBSERVATIONS  ON  AN  ISOLATED  POPULATION 

J.  V  Lloyd R.  Facey?  and  J.  Friese? 


1  Cynghordy,  Llandovery,  Carmarthenshire  SA20  OLN 
^  64  Severn  Grove,  Ponte  anna,  Cardiff  CF 11  9EP 
^  Y  Bwythyn,  Rhiwarader,  Llandeilo,  Carmarthenshire  SA19  6SG 


SUMMARY 

The  population  of  Tree  Sparrows  in  the  Tywi  Valley  is  the  largest  in  Wales  of  this  red-listed 
species.  It  is  of  importance  at  UK  level  because  of  its  geographic  position,  far  away  from  other 
similarly  viable  populations.  The  population  is  highly  tied  to  the  floodplain  of  the  Tywi  and  it 
is  believed  that  the  availability  of  prey  items  for  feeding  to  the  pulli  is  the  limiting  factor,  these 
items  being  strongly  associated  with  the  static  or  slow-flowing  water  found  on  the  floodplain. 
Winter  feeding  is  important  in  maintaining  the  population  at  its  current  level.  Recoveries  of 
ringed  birds  (although  limited  in  number)  suggest  that  the  population  is  highly  sedentary  . 


CRYNODEB 

Poblogaeth  Golfan  y  Mynydd  yn  Nyffryn  Tywi  yw'r  mwyaf  yng  Nghymru'r  o‘r  rhywogaeth 
rhestr  goch  yma.  Mae'n  bwysig  ar  level  Prydeinig  oherwydd  ei  lleoliad  daearyddol,  ym  mhell 
o  boblogaethau  hyfyw  tebyg.  Mae'r  boblogaeth  yn  gaeth  i  orlifdir  y  Tywi  ac  mae‘n  debvg  fod 
argaeledd  o  ysglyfaeth  i’r  cywion  yw’r  factor  cyfyngol.  Mae'r  eitemau  yma  wedi  cysylltu’n  gryf 
gyda  dwr  statig  neu  dwr  sy’n  symud  yn  araf  sydd  i’w  gweld  ar  y  gorlifdir.  Mae  bwydo'r  adar  yn  y 
gaeaf  yn  bwysig  er  mwyn  cynnal  y  boblogaeth  gyfoes.  Mae  adferiadau  adar  sydd  wedi'i  fodrwyo 
(er  nifer  bychan  yw  hyn)  yn  awgrymu  fod  y  boblogaeth  yn  un  eisteddog  iawn. 
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INTRODUCTION 


The  importance  of  the  Tywi  population 

There  has  been  a  steep  decline  in  the  numbers  of  Tree  Sparrows  across  the  United  Kingdom. 
This  has  resulted  in  the  species  being  included  in  the  Red  Tist  at  both  UK  and  Wales  levels  (e.g. 
Thorpe  &  Johnstone  2003).  In  Wales  the  Tywi  Valley  population  is  the  only  one  remaining  with 
substantially  more  than  100  individuals-  the  level  considered  the  minimum  for  long  term  survival 
of  an  isolated  population  (Meffe  &  Carroll  1997). 

There  have  been  Tree  Sparrows  in  the  Tywi  Valley  for  more  than  50  years  as  Ingram  &  Salmon 
(1954)  mentioned  “a  few  seen  with  House  Sparrows  Passer  domesticus  near  Nantgaredig”.  A 
flock  of  c.30  at  Abergwili  in  1961  was  the  first  record  of  double  figures  and  breeding  was  first 
confirmed  when  a  pair  occupied  a  nest  box  at  Llangadog  in  1972. 

This  study  commenced  in  1998  with  the  establishment  of  feeding  stations  and  runs  of  nest  boxes 
in  two  parts  of  the  valley.  One  was  concentrated  in  Dryslwyn  and  the  neighbouring  Gelli  Aur 
parishes  and  the  other  ran  between  Rhosmaen  and  Cwm  Ifor. 

RESULTS 

Estimation  of  Population  Size 

It  has  been  impossible  to  count  the  number  of  pairs  of  Tree  Sparrows  in  the  Tywi  Valley.  Firstly, 
we  have  never  had  access  to  all  the  occupied  area.  Secondly  the  species  is  extremely  secretive 
in  its  behaviour.  The  only  sign  of  there  being  any  birds  in  the  neighbourhood,  the  characteristic 
cheeping  from  thick  cover,  may  indicate  the  presence  of  one  bird  or  several  pairs.  Furthermore, 
one  cannot  catch  adults  at  the  nest  box  in  any  numbers  because  high  rates  of  desertion  ensue  and 
it  is  not  possible  to  catch  birds  coming  to  feed  as  they  are  too  canny  to  fly  into  mist  nets! 

The  best  population  estimate  comes  from  the  number  of  pairs  in  nest  boxes.  The  area  covered 
by  nest  boxes  has  varied  from  year  to  year  during  this  study  but  the  proportion  of  the  floodplain 
included  in  the  study  area  has  consistently  been  between  10  and  20%.  The  activities  of  this  study, 
particularly  the  winter  feeding  but  also  the  supply  of  nest  boxes,  may  have  increased  the  density 
within  the  study  area  relative  to  that  elsewhere,  but  controls  of  birds  at  the  nest  in  2007  produced 
only  three  birds  with  rings  from  a  total  of  nine  caught.  As  the  population  appears  to  be  highly 
sedentary  (see  below)  this  implies  that  there  are  larger  numbers  of  birds  nesting  in  natural  sites 
either  within  or  in  the  immediate  vicinity  of  the  study  areas.  Furthermore,  we  know  of  substantial 
numbers  of  pairs  nesting  on  the  floodplain  some  distance  from  the  study  area.  As  the  number 
of  pairs  in  nest  boxes  has  varied  between  50  and  80  since  2002,  it  would  appear  that  there  are 
a  minimum  of  200  pairs  in  the  population  and  this  number  may  be  as  high  as  400  pairs.  We 
cannot  make  any  comment  on  trends  in  population  size,  but  although  there  has  been  an  apparent 
contraction  in  range  at  both  the  top  and  bottom  of  the  valley  the  numbers  in  the  centre  of  the 
range  appear  to  be  stable. 

Breeding  Performance 

The  number  of  pairs  breeding  in  nest  boxes  has  made  it  possible  to  collect  much  data  on  breeding 
performance.  Tree  Sparrows  make  up  to  three  attempts  in  a  year,  with  the  breeding  season 
stretching  from  April  to  August.  The  earliest  and  latest  dates  for  the  first  egg  of  a  clutch  being  laid 
are  3rd  April  and  27th  July.  The  distribution  of  dates  of  egg  laying  is  shown  in  Figure  1.  the  season 
being  divided  into  5  day  intervals.  This  shows  three  peaks  caused  by  the  three  attempts.  The  first 
peak  is  steep  and  sharp,  reflecting  a  high  degree  of  synchronicity  at  the  start  of  the  season.  The 
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second  peak  is  more  spread  out  as  attempts  are  made  by  a  mixture  of  pairs  whose  first  attempt 
failed  and  those  who  completed  successful  first  attempts. 


1-5  21-25  11-15  31-4  20-24  10-14 
Apr  Apr  May  Jun  Jun  Jul 


Figure  1.  Breeding  Season  1999-2006 

The  most  common  clutch  size  is  five  eggs;  the  mean  is  4.96.  slightly  less  than  the  figure  from  the 
BTO  Nest  Record  Scheme  of  5.08.  The  number  of  young  reared  by  each  successful  attempt  in 
this  study  is,  at  3.43,  substantially  lower  than  the  national  BTO  figure  of  4.13  (BTO  Birdtrends 
website).  This  might  be  a  matter  of  concern  if  the  population  was  not  apparently  maintaining 
itself. 

Since  2005  when  82  pairs  nested  in  boxes,  there  has  been  a  decline  in  numbers  of  boxes  occupied 
to  55-65.  Because  the  birds  use  natural  sites  as  well  as  nest  boxes  in  the  study  area,  however,  one 
cannot  draw  any  conclusion  as  to  trends  in  the  overall  population  from  trends  in  nest  box  usage. 

Habitat-  the  importance  of  the  floodplain 

The  Tree  Sparrows  in  this  population  do  not  wander  far  from  the  floodplain  and  breeding  attempts 
off  from  the  floodplain  are  rare.  Some  nest  boxes  are  sited  on  the  edge  of  the  floodplain  but  are 
rarely  occupied.  A  group  of  four  boxes  in  the  orchard  at  Typicca  Farm  was  compared  over  the 
period  of  2002-2006  with  the  four  nearest  boxes  on  the  floodplain.  The  orchard  is  13  m  above 
the  floodplain  and  60  m  horizontally  from  the  nearest  part  of  the  floodplain.  A  comparison  of  the 
two  groups  of  nest  boxes  is  shown  in  Table  1 .  The  number  of  attempts  is  a  total  for  the  four  boxes 
over  the  five  years. 
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Table  1.  A  comparison  of  four  nest  boxes  on  the  floodplain 
and  four  in  the  orchard  at  Typicca  2002-2006 


Orchard 

Floodplain 

Occupancy  Rate  (%) 

20 

70 

No.  of  Attempts 

5 

26 

Nest  Failure  Rate  (%) 

60 

15.4 

This,  backed  up  by  the  species  the  species  being  so  closely  associated  with  the  floodplain,  would 
appear  to  suggest  that  there  is  something  that  the  breeding  Tree  Sparrows  need  that  can  only  be 
found  on  the  floodplain.  In  2002  faecal  samples  were  taken  from  the  pulli  in  40  broods  and  these 
were  analysed  for  remains  of  the  food  items  fed  to  the  pulli  (see  Figure  2).  32%  of  the  diet  is  from 
three  groups  of  insects  with  strong  aquatic  associations:  Culicidae  (Mosquitoes).  Chironomids 
(Midges)  and  Zygoptera  (Damsel-flies).  Other  taxa  found  in  the  diet  such  as  Arachnida  (Spiders) 
and  Coleoptera  (Beetles)  have  aquatic  species. 


2002  Tywi  VallcyTS  Diet 


Figure  2.  The  diet  of  Tree  Sparrow  Pulli  2002 

Movement  of  birds  within  the  Floodplain 

Ringing  of  pulli  (nestlings)  has  been  carried  out  since  2004  and  colour-ringing  since  2006. 
Over  1,000  pulli  have  been  ringed.  So  far  there  have  been  five  recoveries,  all  by  workers  in  this 
study  and  all  within  the  study  area.  Three  of  the  five  come  from  the  breeding  season,  two  from 
winter.  Only  one  movement  has  been  greater  than  one  kilometre  (1.8  km  from  Ro  Fawr  to  Tywi 
Cot-  both  in  Gelli  Aur  parish)  and  the  others  have  all  been  a  matter  of  a  few  hundred  metres. 
Comparable  figures  from  other  studies  are  5  kms  in  Fife  (  Calladine  et  al  2003)  and  3.9  kms 
at  Rutland  Water  (Field  &  Anderson  2004).  The  colour-ringing  has  differentiated  birds  reared 
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upstream  of  Llandeilo  from  those  originating  downstream  of  the  town.  No  sightings  have  been 
made  of  birds  on  the  other  side  of  the  town  from  their  origin.  Although  the  data  are  limited,  there 
is  no  indication  that  the  Tywi  population  is  other  than  extremely  sedentary. 

A  skeleton  found  in  a  Dryslwyn  nest  box  on  5th  January  2006  had  been  ringed  as  a  pullus  at 
Broomhill  Flash,  Yorkshire  in  2000.  Although  not  unique  ( Wernham  et  al.  2002),  a  movement  of 
this  distance  is  highly  unusual.  Some  movement  of  this  order  will  mean  that  the  Tywi  population 
is  never  completely  isolated  genetically. 

The  effect  of  a  Predator  on  individual  breeding  performance 

In  2008  a  Sparrowhawk  Accipiter  nisus  was  found  nesting  in  a  thicket  some  80  metres  from 
a  group  of  three  nest  boxes,  all  already  occupied.  In  each  case,  the  first  clutch  failed  to  hatch, 
more  eggs  were  laid  on  top  of  the  first  clutch  (unusual  in  Tree  Sparrows  as  they  normally  discard 
addled  eggs  before  relaying)  and  in  two  of  the  three  boxes  this  happened  a  second  time.  This 
resulted  in  a  total  of  15  eggs  in  one  of  the  boxes  and  13  in  the  other.  In  the  third  box,  the  first  and 
second  clutches  were  removed  by  the  adults  and  a  third  clutch  of  five  eggs  was  laid,  hatched  and 
the  young  all  reared.  This  third  clutch  was  laid  after  the  Sparrowhawk  young  were  fledged  and 
departed  from  the  vicinity. 

It  appears  that  the  proximity  of  the  Sparrowhawk  prevented  the  Tree  Sparrows  from  incubating 
their  eggs  successfully,  presumably  by  hindering  the  movement  to  and  from  the  box.  As  they 
continued  to  incubate  their  eggs  in  each  case,  and  actually  made  a  successful  attempt  in  one  case, 
all  adults  probably  remained  alive. 


DISCUSSION 

The  Tywi  Floodplain  is  a  flat  strip  of  land  bisected  by  slow-flow  ing  ditches,  ox-bowr  lakes  and 
backwaters  of  the  main  river  channel.  This  habitat  of  slow-flowing  or  stationary  water  is  rare  in 
the  rest  of  inland  Carmarthenshire.  It  also  abounds  in  insect  life  and  as  is  well-known,  mosquito 
larvae  are  only  found  in  stagnant  water.  This  study  has  not  confirmed  the  connection  between  the 
Tree  Sparrow^'s  range-  restricted  to  the  floodplain-  and  the  habitat  of  slow-flowing  w  ater  but  it 
seems  that  this  connection  is  probable. 

More  work  is  needed  to  confirm  the  preponderance  of  aquatic  insects  in  the  nestling  diet,  the  insect 
biomass  on  and  off  the  floodplain,  habitat  differences  betw  een  the  floodplain  and  the  surrounding 
countryside  and  where  the  adult  Tree  Sparrows  gather  the  food  to  take  back  to  the  nest.  However, 
the  observation  that  this  species  is  highly  dependent  on  a  particular  aquatic  habitat  is  relevant  to 
the  conservation  of  this  species  in  the  rest  of  Wales.  The  importance  of  aquatic  or  wetland  edge 
habitat  has  also  been  referred  to  in  other  studies  in  Sussex  (Hughes  &  Dougharty  1974)  and  at 
Rutland  Water  (Field  &  Anderson  2004).  The  Sussex  study  w  as  during  the  period  of  recover}  for 
the  species  and  the  recover}'  involved  a  spread  along  the  river  systems  in  the  county. 

Outside  the  breeding  season.  Tree  Sparrows  are  totally  dependent  on  seeds  for  food.  Naturally 
the  food  supply  w  ould  have  come  from  the  weedy  parts  of  the  floodplain,  particularly  the  shingle 
banks,  and  also  “high  w  ater"’  marks  of  vegetation  washed  dow  n  from  further  upstream.  Winter 
feeding  is  a  means  of  substantial  augmentation  of  these  natural  resources.  Tree  Sparrow  s  are  not 
continual  in  their  use  of  feeding  stations  (they  sometimes  vanish  for  periods  of  more  than  a  month, 
particularly  in  the  autumn)  but  do  utilise  them  on  a  regular  basis.  Without  this  supplementary 
feeding,  it  is  improbable  that  the  population  could  continue  at  its  present  level. 
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SPACING  AND  BREEDING  PRODUCTION  OF  BUZZARDS 
Buteo  buteo  IN  NORTH-EAST  WALES,  1978-2008 

John  Lawton  Roberts1  and  Michael  S.  Jones2 

1 Belmont ,  Berwyn,  Llangollen,  Denbighshire 
2New  Villas,  Dudleston  Heath,  Shropshire  SY12  9JY 


SUMMARY 

We  monitored  spacing  and  breeding  output  of  Buzzards  in  up  to  49  territories  on  (mostly)  upland 
farmland  in  north-east  Wales  during  1978-2008,  most  thoroughly  in  1999-2008.  Average  nearest 
neighbour  distance  (NND)  in  the  core  area  was  0.9km,  with  territory  mean  of  ca  125  ha.  In  the 
same  area,  an  average  of  94%  of  territories  were  occupied  by  pairs  in  spring,  of  which  83% 
bred  and  82%  of  these  reared  1+  young  to  fledging.  In  the  whole  study,  egg  volume  (per  clutch) 
averaged  56cc,  with  length  56mm  and  breadth  44mm,  mean  clutch  was  2.47  eggs  (n  =  229), 
modal  clutch  was  c/3  and  successful  broods  averaged  1.78,  including  19%  of  broods  of  three 
or  four  young.  Estimated  annual  production  of  young  from  42  territories  in  2007-2008  was 
60.  Lower  nest  failure  rates  since  1993,  but  apparent  overall  stability  of  the  Rabbit  population, 
suggest  that  persecution  rather  than  food  shortage  delayed  increase  and  spread  of  Buzzards  in 
the  study  area.  That  production  of  young  per  egg  laid  increased  with  clutch  size  points  to  ample 
availability  of  food. 
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CRYNODEB 


Rhwng  1978  a  2008  rydym  wedi  monitro  4'bylchiad'’  a  chynhyrchiad  bridio  y  bvvncath/boda 
mewn  hyd  at  49  o  diriogaethau.gyda'r  mwyafrif  o'r  rhain  ar  uvvchdiroedd  ffermio.  Gwnaethpwyd 
monitro  mwy  trylwyr  yn  y  cyfnod  rhwng  1999  a  2008.Cyfartaledd  y  pellter  rhwng  y  cymdogion 
agosaf  yn  yr  ardal  craidd  oedd  0.9  km, gyda  chymedr  tiriogaeth  o  125  ha.  Yn  yr  un  ardal  gwelwyd 
cyfartaledd  o  94%  o'r  tiriogaethau  wedi  eu  meddianu  gan  barau  yn  y  gwanwyn,  gyda  83%  yn 
bridio  ac  82%  o'r  parau  hyn  yn  magu  o  leiaf  un  cyw.  Yn  yr  astudiaeth  lawn  gwelwyd  cymedr 
o  2.47  o  wyau  mewn  nyth  (n  =  229)  .Roedd  nythiad  moddol  gyda  c/3  o  wyau  a  chyfartaledd 
nythiad  llwyddiannus  o  1.78.  Roedd  hyn  yn  cynnwys  19%  o  nythod  gvda  tri  neu  bedwar  cyw. 
Amcangyfrif  y  cynhyrchiad  blynyddol  o  gywion  o'r  42  tiriogaeth  rhwng  2007  a  2008  oedd  60.  Bu 
gostyngiad  ym  methiant  nythu  ers  1993  ond  sefydlogrwydd  ymhlith  poblogaeth  y  cwningod. 
Awgryma  hyn  mai  erledigaeth  ac  nid  diffyg  bwyd  sydd  wedi  achosi  oedi  yng  nghynnydd  a 
lledaeniad  y  bwncath/  boda  yn  yr  ardal  o  dan  astudiaeth.  Mae'r  cynnydd  yn  y  nifer  o  gywion  sydd 
wedi  deor  o'r  wyau  yn  y  nythod  yn  dangos  fod  digon  o  fwyd  ar  gael. 

INTRODUCTION 

The  Buzzard  Buteo  buteo  is  a  common  and  familiar  species  in  Wales  and  its  Borders,  breeding 
even  on  the  edge  of  towns.  Within  the  Principality,  its  spacing  and  breeding  production  were 
first  studied  in  detail  in  the  1970s.  in  Snowdonia  (Dare  1989,  1995:  Dare  &  Barn  1990)  and  the 
Cambrian  Mountains  (Newton  et  al.  1982).  More  recently,  correlates  of  increase,  density  and 
breeding  output  of  Buzzards  were  investigated  in  the  Wales- West  Midlands  border  counties, 
where  the  species  increased  by  250%  between  1983  and  1996  (Sim  et  al.  2000,  Sim  et  al. 2001 ). 
There,  association  was  found  between  Rabbit  Oryctolagus  cuniculus  numbers  and  size  of 
Buzzard  territories,  clutches  and  fledged  broods.  However,  Shrubb  (2000),  reporting  a  three-fold 
increase  in  soaring  Buzzards  in  north  Breconshire  between  1983  and  1999.  detected  no  increase 
in  Rabbits  in  this  period. 

While  persecution  by  man  is  generally  blamed  for  the  Buzzard's  earlier  demise  over  much  of 
England  (Tubbs  1974,  Gibbons  et  al.  1993),  its  slowness  in  reoccupying  former  haunts  has  been 
linked,  variously,  to  continuing  persecution  (Elliott  &  Avery  1991),  philopatry  in  young  birds 
(Walls  &  Kenward  1995)  and  shortage  of  prey  resulting  from  agricultural  intensification  (in  Sim 
et  al.  2001 ). 

We  have  monitored  breeding  Buzzards  in  north-east  Wales  since  1978,  in  an  area  where  the 
species  has  increased  greatly  since  the  early  1990s,  following  a  period  of  decreasing  persecution. 
In  this  paper  we  present  data  on  numbers,  spacing  and  breeding  output,  reserving  material  on 
other  aspects  of  breeding  for  separate  publication. 

STUDY  AREA 

Our  main  study  area,  in  north-east  Wales,  comprises  a  belt  of  farmland  surrounding  the  southern 
half  of  a  35km2  former  grouse  moor  (Figure  1).  Altitude  at  the  moor's  edge  averages  314m 
a.s.l.  (range  225-420m  a.s.l.).  In  the  Eastern  Area  (EA  on  Figure  1).  the  land  falls  at  a  vary  ing 
gradient  to  the  boundaries  of  the  study  area,  respectively  the  River  Dee  and  a  series  of.  in  places, 
contiguous  villages.  To  the  west,  in  the  Core  Area  of  study  (CA),  the  land  below  moor  level  is 
more  broken,  intersected  by  two  steep  valleys  and  bounded  by  the  eastern  flank  of  an  adjoining 
mountain  range.  North-west  of  this,  and  separated  from  it  by  a  ridge  of  open  moorland,  is  an 
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area  of  high  level  (250-390m  a.s.l)  ‘reclaimed',  improved  pasture,  which  has  been  included  in 
the  study  since  2003  (North-West  Area  -  NWA).  Overall,  the  Buzzards  breed  within  a  strip  of 
farmland  rarely  more  than  2km  wide  and  all  territories  that  abut  the  moor  extend  into  this  land 
form  (viz.  28  of  49  territories). 

Mean  annual  rainfall  in  the  study  area  is  948mm  at  195m  a.s.l.  and  980mm  at  280m  a.s.l. 
(Meteorological  Office  data).  Rearing  of  sheep  and  beef  cattle  remains  the  area’s  main  land  use, 
with  grass  crops  taken  for  winter  fodder.  There  are  several  small  Pheasant  Phasianus  colchicus 
shoots  in  the  area;  Red  Grouse  Lcigopus  lagopus  scoticus  shooting  ceased  in  1991,  its  place  taken 
on  one  edge  of  the  moor,  from  1997,  by  large-scale  rearing  of  Red-legged  Partridges  Alectoris 
rufa  for  driven  shoots. 


Figure  1.  Map  of  the  Buzzard  study  area ,  2008:  CA  (Core  Area),  NWA  (North-West  Area) 
and  EA  (East  Area).  Black  dots  are  nest  sites  used  in  2008 ,  black  triangles  are  centres  of 
territories  where  breeding  occurred  but  no  nest  was  found  and  open  triangles  are  centres 
of  territories  where  no  breeding  took  place.  Habitats  are  shown  as  follows:  hatching  - 
open  moorland  or  rough  grazing;  grey  -  woodland;  black  -  built-up  area;  white  -  enclosed 

farmland. 
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Mature  woods  occur  widely,  but  most  frequently  in  CA,  where  conifers  predominate,  as  copses 
or  larger  plantations,  though  none  exceed  500m  in  breadth,  so  that  all  larger  stands  have  a  high 
edge-to-area  ratio.  Broad-leaved  or  mixed  woods  are  frequent,  but  on  average  smaller,  occurring 
mainly  on  steep  banks,  often  by  stream  courses,  or  as  carrs.  In  EA  larger  woods  are  clustered 
into  tw  o  areas,  separated  by  sizeable  stretches  of  open  farmland  with  mature  trees  found  only  in 
hedgerows  or  tiny  copses.  Woods  in  the  exposed  NWA  are  mostly  small  and  widely  scattered, 
whilst  large  hedgerow  trees  are  few. 

Of  important  prey  for  Buzzards,  Rabbits  are  only  locally  numerous.  Outbreaks  of  myxomatosis 
have  become  frequent,  but  are  brief  and  localised,  with  fairly  rapid  recovery  .  Overall  numbers  in 
around  two-thirds  of  the  study  area  are  believed  to  have  remained  fairly  low.  possibly  decreasing 
slightly,  in  the  last  20  years  (Roberts  &  Jones,  in  prep.).  Known  large  avian  prey  species  typical 
of  mixed  pasture  and  woodland  are  also  common,  notably  corvids  Corvus  spp.,  Magpies  Pica 
pica  and  pigeons  Columba  spp.,  as  also  are  Moles  Talpa  europaea.  We  have  not  attempted 
to  monitor  small  mammal  populations,  but  Bank  Voles  Clethrionymus  glareola ,  Field  Voles 
Microtus  agrestis ,  shrews  Sorex  spp.  and  mice  Apodemus  spp.  have  figured  importantly  in  diets 
of  Short-eared  Owls  Asioflammeus  and  Long-eared  Owls  A.  otus  breeding  on  the  moor  (Roberts 
&  Bowman  2000). 

Persecution  of  Buzzards  is  known  to  have  continued  in  the  area  into  the  1970s.  where  reports 
from  inside  sources  (pers.  comm.)  indicate  widespread  use  of  gun,  trap  and  poison  up  to  at 
least  the  mid-1970s.  A  case  of  ‘pricking'  of  eggs  (to  prevent  hatching)  on  unkeepered  ground, 
allegedly  by  a  gamekeeper  from  a  neighbouring  estate,  was  reputedly  not  an  isolated  instance. 


METHODS 

In  this  paper  ‘territory’  refers  to  the  hunting  area  defended  by  breeding  (or  non-breeding) 
Buzzards  against  their  congeners,  whilst  ‘site'  is  the  precise  position  in  a  particular  tree  where  a 
nest  is  built. 

The  extent  and  thoroughness  of  our  monitoring  grew  over  time.  From  1978  to  1988.  only  brood 
size  at  ringing  and,  increasingly,  clutch  size  were  recorded  at  a  small  number  of  territories  where 
nests  were  not  found  annually.  This  meant  that  full  nest  histories  were  obtained  mainly  for  failed 
breeding  attempts  and  often  only  minimum  clutch  or  fledged  brood  sizes  were  recorded,  the  latter 
where  young  were  first  seen  well  after  fledging.  From  1989  attempts  were  made  to  record  clutch 
and  fledged  brood  size  for  all  nests  and  this,  coupled  with  greater  search  effort  and  the  inclusion 
of  new  territories  almost  annually  after  1991,  produced  a  steady  increase  in  annual  totals  of  nest 
histories  and  in  the  proportion  of  full  histories.  No  monitoring  took  place  in  2001  due  to  access 
restrictions  because  of  foot-and-mouth  disease,  and  in  2006  most  territories  were  checked  only 
from  August. 

Monitoring  of  territory  occupation,  spacing  and  breeding  production  in  the  three  sub-areas  of  our 
study  area  are  shown  in  Table  1 . 
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Table  1.  Territory  occupation  and  breeding  production 


Territory  occupation 


Breeding  production 
1 978(- 1 998 ) 


Core  Area  Early  (CAE) 

Core  Area  and  Period  (CAP) 
East  Area  (EA) 

North-West  Area  (NWA) 


1999 

2007 

2007 


1999 

1994 

2003 


Where  appropriate,  these  sub-sections  are  grouped  as  AA  (All  Areas),  comprising  CA,  EA  and 
NWA;  MSA  (Main  Study  Area),  comprising  CA  and  EA;  and  NCA  (Non-Core  Area),  comprising 
EA  and  NWA.  In  presenting  data  on  spacing,  occupation  of  territories  and  breeding  output  per 
pair  of  population,  we  focus  primarily  on  CAP.  as  duration  and  consistency  of  coverage  were 
greatest  there.  Data  for  other  parameters,  e.g.  clutch  and  successful  brood  size,  are  taken  mainly 
from  the  larger  sample  of  AA. 

Buzzards'  nests  were  located  by  checking  of  old  sites  and  thorough  searches  of  suitable  woods: 
only  one  cliff  (quarry)  nest  was  found.  Positions  of  nests  were  entered  on  1:25.000  maps,  a 
process  aided  from  2003  by  use  of  a  Geographical  Positioning  Systems  (GPS)  unit.  To  ascertain 
clutch  size  and  measure  the  eggs,  nests  were  climbed  to  once  incubation  was  known  to  be  well 
advanced;  in  a  very  few  cases  contents  were^  inspected  from  adjacent  trees.  Egg  volume  was 
calculated  using  the  formula  V  =  0.51x(L.B“)  (Hoyt  1979).  Young  were  fitted  with  standard 
BTO  rings.  Broods  close  to  fledging  were  counted  from  a  distance  through  binoculars  and.  if 
their  number  differed  from  that  at  ringing,  the  nest  was  examined  post-fledging  for  signs  of  dead 
young. 

Because  most  Buzzard  pairs  at  least  repair  nests  in  spring,  it  can  be  difficult  to  distinguish  between 
genuine  non-breeders  and  those  failing  before  our  first  visit.  However,  where  pairs  showed  no 
allegiance  to  a  nest,  or  where  no  bird  was  seen  sitting  on.  or  leaving,  a  nest  subsequently  found 
to  be  empty  and  with  unshaped,  or  otherwise  incomplete  lining,  we  classed  these  as  instances  of 
non-breeding.  Totals  thus  derived  are,  inevitably,  minima. 

Direct  estimates  of  population  density  (pairs  per  unit  area),  were  not  feasible  because  of  local 
topography  and  the  birds’  hunting  behaviour.  Instead,  other  measures  of  pair  spacing  are  used: 
(i)  nearest  neighbour  distance  (NND),  i.e.  the  distance  between  adjacent  active  nests  in  a  given 
year,  where  no  measurement  is  repeated:  and  (ii)  territory  size,  as  determined  by  drawing  a 
polygon  joining  the  outermost  observ  ations  of  hunting,  displaying  or  resting  adults  of  each  pair. 
ForNNDs  of  non-breeding  pairs,  we  use  the  central  point  of  the  cluster,  or  clusters,  of  previously 
used  nests.  The  second  measure  has  been  applied  only  to  territories  in  CA. 


RESULTS 


Population  size 

Between  1978  and  2008  the  number  of  Buzzard  breeding  territories  known  to  us  rose  from  five 
by  1988  to  49  by  2008.  Because  our  search  effort  and  area  increased  through  time,  these  figures 
do  not  measure  an  increase  in  the  Buzzard  population.  However,  in  a  subsection  of  the  study  area 
that  held  40  pairs  in  2008,  J.A.  Jackson  (pers.  comm.)  remembered  only  four  regular  nesting  pairs 
annually  in  the  early  1960s  when  he  was  underkeeper  in  the  area.  As  further  evidence  of  a  real 
increase,  13  of  the  49  territories  found  in  the  present  study  were  ’infills’,  sandwiched  between 
existing  territories,  on  ground  searched  fairly  thoroughly  by  us  in  previous  years.  Information 
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from  local  people  or  our  own  observations  suggest  that  a  majority  of  other  territories  were  new 
or  recently  established  when  we  found  them.  This  applies  particularly  to  EA.  where  the  human 
population  is  higher,  the  ground  less  rugged  and  game-keeping  activity'  has  been  most  intensive. 
Until  the  mid-1990s,  only  one  or  two  pairs  were  believed  to  breed  in  this  area. 

Territory  size  and  features 

Most  territories  in  CA  abut  onto  open  moorland  where,  in  the  absence  of  suitable  nest  sites. 
Buzzards  hunt  but  do  not  breed.  As  elsewhere  in  their  range,  Buzzards  in  our  study  defended  the 
lower  air  space  above  their  territories  against  other  congeners.  The  size  of  20  territories  in  the 
CAP,  15  of  which  included  tracts  of  open  moorland,  was  estimated  by  direct  observation  of  the 
birds.  These  estimates  were  probably  most  accurate  where  breeding  males  were  seen,  in  intervals 
between  hunts,  to  fly  around  the  perimeter  of  their  territories,  occasionally  rising  higher  and 
enacting  brief  series  of  dives  in  the  rough  form  of  the  letter  W.  Mean  territory  size  in  the  last  two 
years  of  study  was  125  ha,  individual  territories  ranging  from  60  ha  to  260  ha. 

Nest  spacing 

On  a  coarse  scale.  Buzzards’  nests  were  fairly  evenly  distributed  throughout  the  wider  study 
area,  though  with  some  local  variations.  By  2007-2008,  when  coverage  of  Non-Core  Areas 
was  believed  to  be  fullest,  territorial  pairs  in  EA  were  concentrated  into  two  main  clusters,  both 
coinciding  with  ground  where  the  mixture  of  mature  woods  and  open  pasture  was  most  even. 

One  such  cluster  held  four  pairs  breeding  at  0.6  km  NND  in  2008,  on  ground  where  only  one 
Buzzard  pair  had  bred  in  the  period  1994-1998.  Follow  ing  the  establishment  of  a  Red-legged 
Partridge  shoot  in  the  area,  numbers  of  Buzzard  territories  rose  roughly  in  tandem  w  ith  increases 
in  the  numbers  of  partridges  released  from  rearing  pens  onto  the  adjacent  moor-edge.  A  local 
farmer  reports  (pers.  comm.)  seeing  Buzzards  hovering  over  fields  beside  the  moor  during 
mowing  of  grass  and  thistles,  catching  the  partridges  almost  at  will.  Remains  of  these  birds  figure 
regularly  in  prey  found  at  nearby  Buzzards’  nests  (Roberts  &  Jones  in  prep.). 

Table  2.  Nearest  neighbour  distances  (NNDs)  of  Buzzards 
in  a  north-east  Wales  study,  1999-2008 


Sub-area  of 
study* 

Year 

NND  km 

range  km 

sd 

n  (territories) 

CA 

2008 

0.84 

0.15-1.48 

0.40 

21 

1999-2008 

0.89 

0.15-1.7 

0.32 

16-21 

EA 

2008 

1.03 

0.03-2.05 

0.55 

17 

NWA 

2008 

0.99 

0.4-1.33 

0.38 

7 

*CA  =  Core  Area;  EA  =  East  Area;  N  WA  =  North-West  Area 

In  CAP  the  mean  NND  was  0.89  km  (range  0.82km  to  1km),  being  under  1km  in  all  but  one 
year  (Table  2).  The  maximum  and  minimum  distances  between  occupied  pairs  of  nests  were 
1.72km  and  150m  respectively.  In  the  exceptionally  close  last  instance,  the  two  nests  straddled 
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the  territory  boundary.  One  of  these  nests  was  ca  750m  from  any  site  used  previously  in  that 
territory  and.  after  failing  early  in  incubation,  the  pair  returned  to  their  usual  central  breeding 
area,  in  the  centre  of  their  territory,  and  reared  young  from  a  second  laying. 

Mean  NNDs  for  EA  and  NWA  were  close  to  1km  in  2008  (Table  2);  in  EA,  Buzzard  numbers  are 
believed  to  be  still  increasing,  while  in  NWA  open  pasture  predominates  and  woods  are  mostly 
small  and  scattered,  or  without  mature  trees. 

Table  3  Minimum  annual  territory  occupation  and  breeding  production  of  Buzzards, 
1999-2008  (Each  percentage  is  of  the  previous  figure) 


Number  of  territories  Number  of  pairs 


Year 

Known 

territories 

inspected 

Occupied 

(pairs) 

% 

Eggs 

laid 

% 

Fledged 

% 

Failed 

% 

Breeding 

Uncertain 

1999 

19 

17 

89 

12 

71 

9 

75 

3 

25 

2000 

20 

19 

95 

14 

74 

12 

86 

2 

14 

1 

2002 

20 

17 

85 

15 

88 

9 

60 

6 

40 

1 

2003 

21 

19 

90 

16 

84 

14 

88 

2 

13 

2004 

21 

21 

95 

17 

81 

13 

76 

4 

24 

2005 

21 

21 

95 

18 

86 

16 

89 

2 

11 

2007 

21 

20 

98 

18 

90 

16 

89 

1 

6 

2008 

21 

20 

98 

17 

85 

15 

88 

2 

12 

Totals 

164 

154 

127 

104 

22 

Mean  % 
1999- 

2003* 

90 

79 

77 

Mean  % 
2004- 

2008** 

98 

85 

86 

2008 

19 

19 

100 

18 

95 

15 

83 

3 

17 

*  excludes  2001;  **  excludes  2006 


Territories:  occupation  and  breeding  success 

Within  CAP.  on  average  94%  of  territories  inspected  were  occupied  by  pairs  each  spring,  the 
annual  total  rising  to  a  maximum  in  2004  and  2005  then  falling  slightly  in  2007  and  2008  when 
one  territory  was  subsumed  into  its  neighbour  (Table  3  ).  More  than  80%  of  territorial  pairs  laid 
eggs  and,  in  five  out  of  the  eight  years,  more  than  85%  of  breeding  attempts  succeeded  in  fledging 
at  least  one  juvenile.  Overall,  rates  of  occupation,  breeding  and  fledging  of  young  rose  (non- 
significantly)  between  the  two  halves  of  the  study  period.  In  EA,  recorded  rates  of  occupation, 
breeding  attempts  and  success  in  2008  were  all  close  to  those  in  CAP  (Table  3). 
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Egg  size 

We  measured  length,  breadth  and  volume  of  481  eggs  from  199  clutches  in  40  territories 
(Appendix  1 ).  Means,  per  clutch,  were  56.2mm  for  length.  44.3mm  for  breadth  and  56.4cc  for 
volume.  Maxima  and  minima  per  egg  were,  respectively.  62.9  and  44.8  (length).  47  5mm  and 
34.1mm  (breadth)  and  67.1  and  26.6  (volume).  There  was  no  apparent  correlation  between  egg 
size  and  breeding  production  within  territories. 

Clutch  size 


Table  4.  Sizes  of  clutches  and  fledged  broods  of  Buzzards,  1980-2008 

*  Brood  sizes  exclude  data  from  before  1989 


a)  AA 

Clutch  Size 

Fledged  brood  size 

All  years 

c  1 

c  2 

c  3 

c  4 

Mean 

SD 

n 

f/1 

f  2 

f3 

f-f 

Mean 

SD 

N 

Totals 

15 

95 

115 

4 

2.47 

0.7 

229 

83 

16 

36 

2 

1.78 

0.8 

197 

% 

7 

41 

50 

2 

42 

39 

18 

1 

b)  CA 

Clutch  Size 

Fledged  brood  size 

1999-2008 

c  1 

c  2 

c  3 

c  4 

Mean 

SD 

n 

f/1 

f  2 

f3 

f  4 

Mean 

SD 

n 

Totals 

3 

48 

46 

3 

2.49 

0.6 

100 

45 

26 

13 

1.62 

0.7 

84 

% 

3 

48 

46 

3 

54 

31 

16 

1999-2003 

2.42 

43 

1.55 

37 

2004-2008 

2.54 

47 

1.66 

47 

2007-2008 

2.75 

28 

1.74 

27 

In  the  whole  study  (AA).  median  first-egg  laying  date  was  15  April  (Roberts  &  Jones  in  prep.) 
and  clutches  numbered  1-4  eggs,  at  a  mean  of  2.47  (Table  4).  Of  232  clutches,  115  were  c/3s  and 
98  were  c/2s.  The  first  clutch  of  four  eggs  in  our  study  was  not  found  until  2003.  w  ith  three  more 
c/4s  in  2007,  w  hile  a  brood  of  four  young,  from  a  clutch  of  unknown  size,  w  as  ringed  in  2008. 
The  four  c/4s  were  followed,  in  the  same  territories,  by  three  c/3s  and  a  c/2  in  the  next  year. 

Mean  clutch  values  w  ere  similar  in  subsections  of  the  study  and,  although  c/2s  outnumbered 
c/3s  in  CAR  there  were  no  significant  differences  between  frequencies  of  these  clutch  sizes, 
or  of  larger  clutches  (c/3  and  c/4)  and  smaller  clutches  (c/1  and  c/2)  (Table  4.  Appendix  2). 
Similarly,  apparent  annual  differences  between  proportions  of  larger  and  smaller  clutches  were 
not  significant.  However,  within  CAP  the  clutch  mean  increased  from  2.42  in  1999-2003  to 
2.75  in  2007-2008.  this  being  mainly  an  artefact  of  unusually  large  clutch  size  in  2007.  In  that 
year  the  mean  for  CA  w  as  2.93  (n  =  14),  w  ith  three  clutches  of  four  eggs  and  a  ratio  of  10:4  of 
larger  to  smaller  clutches.  April  2007  was  unusually  dry  and  mild  and  Rabbits  numbers  were 
exceptionally  high  (personal  observation).  Outside  the  CA  clutch  size  did  not  increase  betw  een 
the  two  above  periods. 

There  were  four  proven  and  one  suspected  case  of  repeat  layings  in  the  stud}'.  Three  proven 
repeat  clutches,  with  first  clutch  size  in  parentheses,  were  2  (2).  3  (3)  and  3  (2-3).  In  the  fourth 
case  the  repeat  nest  was  not  found,  but  at  least  two  fledged  young  were  seen.  In  all  cases  different 
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nests  were  used  for  each  laying.  A  very  late,  suspected  re-lay  clutch  numbered  two  eggs. 
Fledging  success 

From  213  clutches  in  AA,  Buzzards  reared  54  young  to  fledging  per  100  eggs  laid,  with  little 
variation  between  sub-areas  (Table  5,  Appendix  2).  Overall,  numbers  fledged  both  per  clutch  and 
per  egg  increased  in  proportion  to  clutch  size,  implying  ample  availability  of  food  throughout 
the  study  period. 

Table  5.  Fledging  success  of  Buzzards  in  relation  to  sizes  of  clutches  laid  in  AA,  1980-2008 


Total  of 
clutches 

Total  of  clutch 
failures 

Young  fledged  per 

Clutch  size 

Clutch 

Egg 

c/1 

13 

7 

0.46 

0.46 

c/2 

90 

25 

1.03 

0.5 

c/3 

106 

16 

1.7 

0.58 

c/4 

4 

0 

2.8 

0.7 

All  clutches 

213 

48 

1.34 

0.54 

In  AA,  48  clutches  (25%)  failed  to  produce  any  young,  the  frequency  of  failure  roughly  halving 
as  clutch  size  rose,  so  that  whereas  54%  of  c/ls  failed,  only  15%  of  c/3s  produced  no  fledged 
young.  Because  we  inspected  nest  contents  only  2-3  times  each  season,  few  conclusions  can  be 
drawn  about  the  timing  of  failure  and  almost  none  about  its  causes.  In  AA,  out  of  57  failures,  22. 
eight  and  27  occurred  at  egg,  young  and  egg/young  stages  respectively.  Proportions  were  similar 
in  CA  and  NCA  (Appendix  2).  Only  two  broods  of  well-feathered  young  were  known  to  fail 
completely,  this  following  a  prolonged  spell  of  cold,  heavy  rain  in  late  June. 

Some  eggs  failed  to  hatch  because  of  addling.  Overall,  26  addled  eggs  were  found  in  24  out  of 
197  nests  (13%)  where  their  detection  was  possible.  As  a  proportion  of  eggs  laid,  the  addling  rate 
was  6%  (26  of  444  eggs).  Addling  accounted  for  total  nest  failure  in  two  proven  instances,  both 
involving  single-egg  clutches.  In  addition,  two  clutches,  of  three  and  two  eggs,  when  inspected 
well  past  the  maximum  hatching  date,  had  been  reduced  to  two  and  one  egg  respectively, 
incubation  continuing  at  both  nests. 

Partial  depletion  of  a  clutch  and/or  brood  occurred  in  101  nests,  involving  the  loss  of  149  eggs  or 
young.  Of  these,  64%  could  not  be  ascribed  with  certainty  to  the  egg  or  young  stage,  while  known 
egg  losses  were  16%.  Proportions  were  similar  in  sub-areas  of  the  study.  Depletion  through 
deaths  of  larger  young  was  infrequent:  out  of  173  broods  in  AA.  only  21  young  of  ‘in  pin’  or 
feathering  age  died.  However,  there  were  marked  variations  between  sub-areas,  with  rates  in 
NCA  significantly  lower  than  those  in  CAP:  X,2,=9.0,  P<0.0 1 . 

In  AA,  in  the  period  1989-2008,  1.8  (+/-0.8)  young  fledged  from  a  total  of  197  successful 
Buzzards'  nests,  with  broods  of  one  young  (42%)  marginally  commoner  than  those  of  two  young 
(39%)  (Table  4).  Broods  of  two  young  were  more  frequent  in  NCA,  whilst  broods  of  three  were 
rather  numerous  throughout  the  study,  at  close  to  20%  (Table  3,  Appendix  2).  Successful  broods 
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were  larger  (though  non-significantly)  in  NCA.  the  study  sub-area  where  population  density  was 
lower.  However,  within  CAP.  mean  fledged  brood  size  rose  from  1.57  in  1999-2003  to  1.74  in 
2007-2008,  in  line  with  the  increase  in  clutch  size  over  the  same  period  (Table  3).  Outside  this 
area,  the  corresponding  increase  (0.08)  was  negligible;  clutch  size,  as  already  noted,  had  not 
increased  in  this  sample  (Appendix  2). 

Differences  in  productivity  between  periods 

In  the  first  years  of  study,  from  1978  to  1992.  rates  of  nest  failure  look  much  higher  than 
subsequently.  Testing  the  difference  is  complicated  by  the  fact  that  the  fledging  success  of  16 
out  of  35  qualifying  nests  in  the  period  was  not  known,  because  young  were  last  inspected  at  14 
of  these  nests  at  ringing  age  (fin  pin'  or  older)  and  in  two  nests  at  eight  days'  age  or  less.  Even 
assuming  that  all  16  broods  fledged,  death  of  well-grown  broods  being  rare  in  our  study,  the 
failure  rate  is  still  significantly  higher  than  in  CAP  (Xfy  =  3.875.  P<0.05).  Allowing  for  deaths  of 
just  the  two  very  young  broods,  the  difference  becomes  highly  significant  (X2!  =  6.675.  P<0.01 ). 
In  CAE  as  a  whole  the  proportion  of  eggs  lost  to  addling  (10%)  was  double  that  recorded  in  CAP 
(  5%)  or  NCA  (4%),  whilst  failed  eggs  accounted  for  at  least  a  third  of  all  losses  involved  in  clutch 
or  brood  depletion. 

In  contrast,  clutch  mean  in  CA  before  1993,  at  2.48  (n  =  27),  was  similar  to  that  in  CAP  and 
successful  broods  were  on  average  much  larger,  at  2.1  c.f.  1.6,  though  the  sample  for  the  earlier 
period  was  only  1 1  nests.  In  the  fuller  sample  from  CAE.  larger  broods,  of  two  or  three  young, 
were  significantly  more  frequent  than  in  CAP:  X2[  =  3.985.  P<0.05  (Table  5.  Appendix  2). 

Annual  population  productivity 

In  AA,  of  224  nests  found  during  incubation.  78%  produced  at  least  one  fledged  young,  the 
rate  varying  little  between  study  sub-sections.  However,  rates  differed  markedly  between  years, 
ranging  from  57%  in  2004  to  90%  in  2007. 

An  estimate  of  minimum  numbers  of  young  reared  annually  in  the  study  areas  can  be  deduced 
by  combining  the  values  observed  for  each  of  the  breeding  stages,  where  numbers  of  Buzzards 
occupying  territories  and  breeding  successfully  are  combined  with  mean  brood  sizes  (Tables  3 
and  4.  respectively).  Thus  in  the  Core  Area  an  average  of  14  breeding  pairs  produced  13  fledged 
young  per  annum  during  1999-2003.  this  rising  to  21  young  produced  by  15  pairs  annually 
during  2004-2008  (Table  5).  In  MSA,  in  2007-2008.  theoretical  annual  production  from  double 
the  breeding  population  of  CA  had  risen  to  60  fledged  young. 
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Table  6.  Estimated  average  annual  production  of  young  Buzzards,  1999-2008 


Core  Area 

Main  study 
Area 

1999-2003* 

2004-2008** 

200' 

7-2008 

Range 

Range 

Range 

Number  of  territories 

20 

19-21 

21 

21 

41.5 

41-42 

Number  of  pairs 

18 

17-19 

20.5 

20-21 

40.5 

40-41 

Number  of  pairs  laying  eggs 

14.3 

12-16 

17.5 

17-18 

36 

35-37 

Number  of  successful  breeding  pairs 

11 

9-14 

14.8 

13-16 

32.5 

32-33 

Mean  number  fledglings  per  successful  pair 

1.55 

1.66 

1.85 

per  breeding  pair 

1.2 

1.4 

1.67 

per  pair  of  population 

0.74 

1.01 

1.48 

Total  of  young  reared 

13 

21 

60 

*  2001  omitted;  **  2006  omitted 


DISCUSSION 


Population  size  and  trends 

Although  the  evidence  for  this  is  partly  anecdotal.  Buzzard  numbers  in  our  study  area  have 
undoubtedly  risen  greatly  since  the  1960s,  when  north-east  Wales  was  at  the  edge  of  the  bird’s 
range  in  southern  Britain  (Sharrock  et.  al.  1976).  The  sharpest  increase  has  probably  been  in  the 
last  15-20  years.  A  similar  timing  of  increase  was  found  in  the  Welsh  Borders  and  in  Cheshire 
(Sim  et  al.  2000,  Barber  &  Hargreaves  2001).  In  contrast  with  these  border  populations,  large 
scale  studies  in  Snowdonia  and  the  Cambrian  Mountains  had  found  Buzzards  already  common 
by  the  1970s  (Newton  et  al.  1982,  Dare  1989,  Dare  &  Barry  1989,  Dare  1995).  In  both  earlier 
Welsh  studies  the  high  Buzzard  numbers,  compared  with  areas  further  east,  were  thought  to  be 
the  result  of  low  levels  of  persecution  rather  than  of  particularly  high  breeding  productivity. 

The  high  failure  rate  of  nests  in  CA  before  1993  was  probably  a  result,  direct  or  indirect,  of 
persecution;  clutches,  broods  at  ringing  and  those  that  fledged  successfully  were  large,  imply  ing 
ample  availability  of  food.  Until  relatively  recently  the  species  remained  shy  of  people  and  the 
time  taken  by  birds  to  return  to  nests  once  flushed  from  them  by  humans  seemed  much  longer 
than  at  present.  This  would  have  exposed  eggs  or  small  young  to  greater  risk  of  chilling  or 
predation  by  crows  (see  Newton  et  al.  1982).  Following  apparent  relaxation  of  persecution, 
since  the  mid-1990s  Buzzards  have  increased  rapidly  in  the  area,  reaching  high  breeding  density. 
Rabbit  numbers  seem  to  have  changed  little,  remaining  low  over  most  of  the  study  area. 

In  Cheshire,  Barber  &  Hargreaves  (2001)  give  strong  evidence  of  persecution  of  Buzzards  up 
to  the  1970s  and,  citing  Coward  (1910),  describe  Rabbits  as  abundant  early  in  the  last  century, 
remaining  so  throughout  the  Buzzard’s  re-colonisation  of  the  county.  A  different  conclusion  was 
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drawn  in  the  Welsh  Borders  study,  where  the  sharp  increase  in  Buzzard  numbers  was  linked  to 
rising  indices  in  Rabbit  shooting  ‘bags'  as  well  as  to  reduced  persecution  by  man.  However, 
Shrubb  (2000),  reporting  an  increase  of  200%  in  soaring  Buzzards  in  north  Breconshire  between 
1 983  and  1 999.  found  no  link  with  Rabbit  numbers  or  reduced  persecution  and  suggested  recover)' 
from  effects  of  severe  winters  as  a  possible  factor. 

The  delay  in  colonisation  of  EA  until  the  mid-  to  late  1990s  may  also  have  been  driven  by 
persecution.  In  that  area,  game-preserving  interests  were  stronger,  the  ground  more  accessible 
and  the  human  population  higher  than  in  CA.  Walls  &  Kenward  (1995)  suggest  that  expansion 
by  Buzzard  populations  might  be  retarded  by  philopatry  in  juveniles,  which  tend  to  remain  in 
their  natal  areas  or,  after  dispersal  in  the  first  winter,  return  towards  them  in  the  following  spring. 
However,  seven  out  of  13  recoveries  of  Buzzards,  ringed  by  us  as  pulli,  occurred  outside  the 
study  area,  four  involving  birds  more  than  two  years  old  (unpubl.  data).  If  this  proportion  applied 
to  all  juveniles  in  the  study,  philopatry  should  not  have  inhibited  spread  onto  what  was,  in  fact, 
adjacent  ground. 

Territory  size 

Our  study’s  Buzzards  breed  at  rather  high  density,  with  a  mean  nearest  neighbour  distance  (NND) 
in  CAP  of  0.90km,  at  a  range  of  0.1 5km- 1.7km  between  nests.  In  three  of  eight  years  of  study 
the  NND  was  below  0.85,  near  to  the  record  levels  of  0.83  over  three  years  found  in  the  Welsh 
Borders  (Sim  et  al.  2001)  and  0.87  over  five  years  in  the  Cambrian  Mountains  (Newton  et  al. 
1982):  but  it  is  well  above  the  1.53  found  by  Dare  &  Barry  (1990)  in  the  Migneint/Hiraethog 
section  of  their  study  (Table  7).  However,  the  Snowdonia  population  densities  have  increased 
considerably  since  1985  (J.  Driver  unpubl.  data).  Furthermore,  our  sample  area  is  small,  whereas 
the  north  and  mid- Wales  studies  involved  very  large  samples  spread  over  wide  areas;  there, 
localised  densities  were  considerably  higher  than  overall  means. 

Territory  area  in  CAP,  as  measured  by  direct  observation,  averaged  125  ha  (range  50-260  ha). 
This  is  close  to  the  mean  of  120  ha  in  the  Welsh  Borders  study  (Sim  et  al.  2001),  but  half  the 
value  of  260  ha  for  territories  on  hill  farms,  and  only  a  quarter  of  that  (440  ha)  for  montane  and 
sub-montane  habitats,  in  Snowdonia  (Dare  1995).  The  overall  range  in  Dare’s  study  was  60-630 
ha. 

Because  of  uncertainties  over  the  extent  of  moorland  included  in  each  territory,  and  the  limitations 
of  NND  means  drawn  from  parts  of  populations  (Dare  &  Barry  1989),  the  measures  of  spacing 
applied  by  us  can  only  be  approximate.  However,  given  the  near  tally  between  the  two  measures 
within  CAP,  we  use  them  as  the  best  index  available. 

Territory  occupancy  and  breeding 

On  average,  in  CAP  94%  of  territories  inspected  by  us  were  occupied  annually,  similar  to  the 
87-95%  rates  found  in  mid-  and  north  Wales  and  the  Welsh  Borders  (Table  7).  Around  83%  of 
pairs  laid  eggs  in  CAP,  not  significantly  different  from  the  64-84%  range  found  in  the  three 
Welsh  studies,  though  well  above  the  lower  end  of  that  range.  In  the  MSA  in  2007-2008  (the  first 
years  with  thorough  coverage),  rates  of  98%  occupation  and  89%  breeding  were  recorded  for  42 
territories. 
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Table  7.  Density,  occupation  of  territories  and  breeding  production  of  Buzzards  in  Welsh 
and  Borders  studies.  Each  percentage  is  of  the  total  from  which  the  previous  value  is  derived. 


Mean  fledglings 

Territories 

No.  of  pairs 

per  pair 

per  pair 

NND* 

checked 

occupied 
by  pairs 

Breeding 

success¬ 

ful 

Mean 

clutch 

success¬ 

ful 

of  pop¬ 
ulation 

N-E  Wales:  1 

nos 

% 

% 

% 

CAP 

0.9 

21 

94 

83 

82 

2.49 

1.62 

1.1 

MSA 

0.93 

42 

98 

89 

90 

2.54 

1.85 

1.5 

AA 

2.47 

1.78 

Mid- Wales: " 

Farmland 

0.87 

55 

87 

81 

80 

2.1 

1.2 

0.7 

Upland/Sheepwalk 

1.13 

70 

91 

84 

57 

2.1 

1.2 

0.6 

N  Wales: 111 

Snowdonia 

2 

96 

95 

64 

72 

2.09 

1.39 

0.64 

Mi  gnei  nt/Hiraeth  og 

1.5 

62 

92 

75 

86 

2.4 

1.35 

0.88 

West  Midlands  iv 

0.83 

90 

94 

81 

86 

2.2 

1.7 

1.2 

Notes:  i  Present  study  :  CAP  =  Core  Area  and  Period  (1998-2008),  MSA=  Main  Study  Area 
(2007-2008),  AA  =  All  Areas  ( 1 980-2008);  ii  Newton  et  al.  1 982  (1975-1 979);  iii  Dare  1 996 
( 1 977- 1 984);  iv  Sim  et  al  200 1  ( 1 994- 1 995) 


Egg  size 

The  size  of  eggs  laid  by  Buzzards  in  our  study  (see  Appendix  1  )„  at  56.2  x  44.3mm.  was  very  close 
to  the  55  x  44mm  reported  in  Cramp  &  Simmons  (1980),  though  rather  below  Jourdaims  average 
of  56.8  x  45.44mm  for  Great  Britain  as  reported  in  Makatsch  (1974).  That  our  measurements 
are  similar  to  those  (ibidem)  from  south-west  Finland  (54.93  x  43.09mm)  and  Sweden  (55.72  x 
46.69mm),  counters  the  theory  that  egg  size  tends  to  increase  with  latitude. 

Clutch  size 

Mean  clutch  size  in  AA  (2.47)  was  higher  than  the  2. 1-2.4  found  in  elsewhere  in  Wales  and  the 
Borders  (Table  6),  but  below  the  2.58-3.0  found  in  eight  out  of  1 1  other  British  studies,  as  listed 
by  Austin  &  Houston  (1995).  Clutches  of  three  or  four  eggs  occurred  proportionally  more  often 
than  in  the  Welsh  Borders  (X,2,  =  12.57,  P<0.01)  or  Snowdonia  (X,2,  =  8.67.  P<0.01).  The  modal 
clutch  was  three  eggs,  compared  w  ith  two  eggs  in  Snowdonia  and  the  Borders  (Dare  1 995.  Sim  et 
al.  2001),  although  smaller  clutches  predominated  in  five  of  eight  years  of  study.  No  clutches  of 
four  eggs  were  found  in  the  two  Welsh  studies,  one  only  in  the  Borders  ( ibidem  and  P.  Davis  pers. 
comm.),  as  against  four  in  ours  and  a  brood  of  four  young.  Whereas  at  least  four  repeat  layings 
were  found  in  our  study,  none  was  recorded  in  the  other  three  Welsh  and  Border  studies  (Dare 
1995,  PE. Davis  and  I.M.W.  Sim.  pers.  comm.) 
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Nest  survival  and  fledging  rates 

The  majority  (82%)  of  breeding  Buzzards  in  CAP  reared  at  least  one  young  each  year,  the  rate 
rising  (non-significantly)  from  77%  to  86%  between  the  two  halves  of  the  study  period  and 
reaching  90%  in  MSA  in  2007-2008.  Overall  rates  were  similar  in  Migneint/Hiraethog  and  the 
Borders  at  79%-86%,  but  markedly  lower  (65%)  in  the  Cambrian  Mountains  (Dare  1995.  Sim  et 
al.  2001,  Newton  et  al.  1982).  In  the  mid- Wales  study,  of  165  (35%)  complete  nest  failures,  at 
least  20%  were  related  to  human  activities.  Such  losses  were  negligible  in  our  study  after  1992, 
as  in  Snowdonia  and  the  Borders,  where  total  failure  rates  were  similarly  lower,  at  21-23%. 

In  CAP,  the  mean  value  of  1.1  young  fledging  per  pair  of  population  is  close  to  the  1.2  found 
in  the  Borders,  but  above  the  range  of  0.6  to  0.9  reported  in  the  other  Welsh  studies  (Table  6). 
Within  CAP  production  rose  from  0.74  to  1 .0  between  the  two  halves  of  the  period,  w  hile  in  the 
larger  sample  of  41  pairs  in  MSA,  the  equivalent  figure  was  1.5  for  2007-2008.  Mean  successful 
brood  in  the  Borders,  at  1.7,  was  similar  to  the  1.78  found  in  our  study  overall  (AA),  suggesting 
that  food  was  roughly  equally  available  in  May-July  in  these  tw  o  areas  of  the  Welsh  borders. 

In  Snowdonia,  Dare  (1995)  found  that  larger  clutches  had  higher  hatching  rates  per  egg  than 
small  ones,  but  lost  proportionally  more  young  before  fledging.  Broods  of  three  fledged  young 
were  rare,  probably,  in  the  opinion  of  the  author,  due  to  shortage  of  food.  In  contrast,  in  our  study 
overall  (AA),  success  rate  per  egg  increased  with  clutch  size  and  18%  of  196  fledged  broods 
numbered  three  or  four  young  (Table  5).  This  was  significantly  higher  than  the  (3.2%)  rate  in 
Snowdonia  (X,2,  =  21.568,  P<0.001)  and  non-significantly  higher  than  the  13%  found  in  the  West 
Midlands;  in  north  Wales  only  three  broods  of  three  young  were  known  to  fledge  (Dare  1995; 
Sim  etal.  2001;  Newton  et  al.  1982). 

Influences  of  food  on  density  and  breeding  production 

Buzzards  in  our  study  breed  at  relatively  high  density,  produce  largish  clutches  and  fledged 
broods,  and  have  a  low  rate  of  breeding  failure.  This  success  points  to  ample  availability  of  food 
combined  with  low  levels  both  of  persecution  and  of  competition  with  congeners  or  other  avian 
and  mammalian  predators  and  scavengers.  Unfortunately,  our  information  on  these  factors  is  at 
best  opportunistic  or  anecdotal. 

We  have  not  measured  abundance  of  any  of  the  key  food  sources  for  high  breeding  success  that 
have  been  postulated  elsewhere,  such  as  Rabbits,  small  mammals,  birds  or  sheep  carrion  ( e.g . 
Newton  et  al.  1982,  Dare  1989,  Graham  et  al.  1995,  Swann  &  Etheridge  1995,  Sim  et  al.  2001). 
However,  all  of  these  were  available  in  our  study  area,  and  Rabbits  and  larger  birds  w  ere  found, 
as  kills,  at  many  nests  during  our  infrequent  inspections  of  Buzzard  broods  (Roberts  &  Jones, 
in  prep.).  Ongoing  pellet  analysis,  and  watches  at  nests,  should  help  to  define  the  breadth  of  this 
diet.  Separation  of  effects  of  weather,  competition  and  territory/pair  quality7  will  require  fuller, 
longer-term  sets  of  data. 
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Appendix  1. 


Measurements  of  eggs  of  Buzzards  in  north-east  Wales,  1982-2008 

Volume  derived  from  V  =  0.5 1  x  (B2  x  L) 


Length 

Breadth 

Volume 

All 

All 

All 

All 

All 

All 

All 

All 

All 

eggs 

clutches 

territories 

eggs 

clutches 

territories 

eggs 

clutches 

territories 

Mean 

56.2 

55.9 

44.3 

44.2 

56.9 

56.1 

Sample 

227 

47 

227 

47 

227 

47 

SE 

0.1 

0.4 

0.08 

0.17 

2.7 

6 

Maximum 

62.9 

61.1 

60 

47.5 

46.7 

45.5 

67.1 

66.1 

61 

Minimum 

44.8 

48.6 

51.6 

34.1 

38.7 

38.7 

26.6 

39.3 

39.3 

Appendix  2. 

Sizes  of  clutches  and  fledged  broods  of  Buzzards  in  Core  Early  Area  and  Non-Core  Areas 

Core  Early  Area  (CAE)  and  Non-Core  Areas  (East  Area  and  Northwest  Area)  (NCA) 


a)  CAE 

Clutch  Size 

Fledged  brood  size* 

1980-1998 

c/1 

c/2 

c/3 

c/4 

Mean 

SD 

n 

f/1 

f2 

f/3 

f/4 

Mean 

SD 

N 

Totals 

6 

19 

33 

2.47 

0.68 

58 

13 

17 

8 

0 

1.87 

0.74 

38 

% 

10 

33 

57 

34 

45 

21 

b)  NCA 

1980-2008 

Totals 

6 

29 

37 

1 

2.45 

0.67 

73 

25 

35 

15 

2 

1.92 

0.8 

77 

% 

8.33 

40 

51 

1.4 

32 

45 

19.5 

3 

2004-2008 

2.37 

51 

1.78 

50 

.  2007-2008 

2.37 

30 

1.86 

36 

*  Brood  sizes  exclude  data  from  before  1989 
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Appendix  3. 


Fledging  success  of  Buzzards  in  relation  to  clutch  size  in  subsections  of  study 

CAP  =  Core  Area  and  Period;  CAE  =  Core  Early  Area;  NCA  =  Non-Core  Areas 


Clutch  size 

Total 

Clutches 

Total  of 

Clutch  failures 

Young  fledged  per: 

Clutch 

Egg 

a)  CAP 

c/1 

3 

2 

0.33 

0.33 

c/2 

48 

11 

1.02 

0.51 

c/3 

48 

10 

1.52 

0.51 

c/4 

3 

0 

2.33 

0.58 

Overall 

102 

23 

1.27 

0.51 

b)  CAE 

c/1 

4 

2 

0.5 

0.5 

c/2 

15 

6 

0.93 

0.47 

c/3 

14 

2 

1.93 

0.64 

c/4 

All  clutches 

33 

10 

1.3 

0.57 

c)  NCA 

c/1 

6 

3 

0.5 

0.5 

c/2 

27 

8 

1.04 

0.52 

c/3 

34 

4 

1.91 

0.64 

c/4 

1 

0 

4 

1 

All  clutches 

68 

15 

1.35 

0.56 
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DOTTEREL  Charadrius  morinellus  MIGRATION  THROUGH 
MYNYDD  DU,  CARMARTHENSHIRE 

Colin  Richards 

96  Yr  Ysfa,  Maesteg,  Bridgend  CF34  9BE 


SUMMARY 

This  paper  examines  all  known  Dotterel  passage  records  for  Mynydd  Du,  Carmarthenshire  from 
1984  to  2008.  My  own  personal  records  from  144  site  visits  are  included. 


CRYNHOAD 

Mae’r  papur  yma’n  astudio  holl  recordiau  Hutan  y  Mynydd  ar  gyfer  1984  i  2008.  Mae  fy 
recordiau  personol  o  144  ymweliad  maes  wedi'u  cynnwys. 
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INTRODUCTION 


Dotterels  Charadrius  morinellus  breed  in  northern  Britain  and  have  bred  in  Wales  (Lovegrove 
et  al.  1994),  and  from  Fennoscandia  to  Siberia.  There  is  a  smaller  population  in  Kazakhstan, 
southern  Siberia,  north-western  China  and  Mongolia.  All  populations  winter  in  North  Africa  and 
the  Middle  East  (Forrester  et  al.  2007)  with  passage  occurring  on  broad  fronts. 

Britain’s  Dotterel  population,  which  represents  about  3%  of  the  European  population,  has 
evidently  increased  substantially  since  the  1950s.  However,  part  of  this  'increase*  may  be  due  to 
a  growing  level  of  survey  effort  in  the  past  20  years  (Shaw  &  Thompson.  2006). 

Often  remarkably  tame  and  confiding,  this  characteristic  is  recognised  by  their  Gaelic  name 
of  amadou  mointich  or  'moss  fool*.  By  far  the  best  way  to  locate  them  is  to  learn  their  call  -  a 
'Kwip*  so  soft  that  it  makes  the  gentle  piping  of  the  Golden  Plover  sound  positively  harsh  (Kemp 
&  Wrightham.  2006). 

Throughout  Wales  there  are  a  number  of  well  known  and  documented  staging  posts  such  as  the 
Cameddau  in  Caernarfonshire,  Plynlimon  in  Ceredigion/Montgomery  (Nethersole-Thompson, 
1973)  and  since  1984  Mynydd  Du  in  Carmarthenshire.  Dotterel  may  have  used  many  of  the 
hilltops  throughout  Mynydd  Du  as  stopping-off  points  while  on  migration  since  time  immemorial. 
There  is  an  early  record  of  two  birds  seen  on  5th  May  1923  on  Bannau  Sir  Gaer  (Ingram  & 
Morrey-Salmon,  1954).  There  was  then  a  gap  of  over  60  years  until  two  birds  were  at  the  same 
site  on  10th  April  1984,  an  early  date.  In  the  same  year  trips  of  12  and  five  were  at  Tair  Cam  ridge 
in  the  extreme  west  of  Mynydd  Du  on  2nd  May.  Birds  often  choose  sites  similar  to  their  breeding 
grounds  further  north,  which  invariably  have  short  vegetation,  rocks  and  boulders  with  areas  of 
bare  soil.  Individuals  may  spend  a  few  days  on  these  stony  tops  before  continuing  their  journey, 
a  steady  stream  of  other  birds  following  them. 

Birds  are  occasionally  seen  in  the  company  of  Golden  Plover  Pluvialis  apricaria  flocks  and 
sometimes  fall  prey  to  wandering  Peregrines  Falco  peregrinus,  the  falcons  attracted  to  the  tops 
by  the  large  number  of  migrating  birds.  The  feather  remains  of  two  autumn  passage  Dotterel 
were  identified  at  one  site  on  Mynydd  Du  {pers.  obs.).  On  their  Scottish  breeding  grounds  in  the 
central  and  east  Grampians,  Nethersole-Thompson  (1986)  also  found  Dotterel  feathers  in  the 
kills  of  Peregrines,  while  S.  lllis  found  'bits  of  a  Dotterel’  in  a  Peregrine  plucking  at  a  Lakeland 
site.  During  licensed  survey  work  for  Scottish  Natural  Heritage  in  June  2008,  the  partially  eaten 
and  plucked  body  of  a  Dotterel  was  found  at  a  hill  on  the  Perthshire/Invemess-shire  border,  with 
a  known  Peregrine  territory  in  the  neighbourhood  (pers.  obs.). 

STUDY AREA 

Mynydd  Du  (Figure  1)  is  a  large  upland  unit  of  common  land  covering  some  14.820  ha.  situated 
in  the  west  of  the  Brecon  Beacons  National  Park.  Over  half  of  the  area  is  designated  as  a  Site 
of  Special  Scientific  Interest  (SSSI).  It  is  dominated  by  the  line  of  north  facing  escarpment  of 
Old  Red  Sandstone,  which  runs  along  its  northern  edge  and  westwards  across  the  National  Park, 
where  it  forms  the  scarp-line  of  Fan  Hir,  Bannau  Brycheiniog  and  Bannau  Sir  Gaer.  Below  the 
escarpment,  two  glacial  lakes  remain.  Llyn  y  Fan  Fawr,  the  larger,  was  scooped  out  approximately 
half  a  million  years  ago  by  ice  flows  descending  from  the  heights  above.  The  lake  is  contained  by 
a  moraine  of  earth  and  stones  thrust  up  by  a  retreating  glacier  during  the  final  stages  of  the  last 
Ice  Age.  Llyn  y  Fan  Fach  was  dammed  at  one  end  during  World  War  I  by  conscientious  objectors. 
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The  amphitheatre  of  the  lake  is  a  special  place  with  a  timeless  quality  and  has  remained  largely 
unchanged  since  the  end  of  the  last  Ice  Age.  To  the  south  of  the  scarp,  which  supports  a  zone 
of  scree  and  Bilberry  Vaccinium  myrtillus,  the  land  slopes  gently  away  down  the  dip  slope  of 
the  sandstone  and  over  extensive  exposures  of  Carboniferous  Limestone  and  Millstone  Grit.  In 
addition  to  several  small  areas  of  limestone  pavement,  rock  outcrops  are  common  over  the  whole 
area.  The  bare  and  windswept  wasteland  to  the  west  is  the  last  true  wilderness  of  South  Wales. 


Figure  1.  Sketch  map  of  Dotterel  passage  sites  on  Mynydd  Du 

The  summit  ridges  (see  Appendix  1  for  a  description  of  passage  sites)  are  notable  for  their 
extensive  areas  of  grassland,  dominated  in  the  main  by  Mat  Grass  Nardus  stricta,  which  is 
frequently  seen  developing  on  mineral  soil  exposed  by  the  total  erosion  of  the  once  widespread 
blanket  bog.  Heavy  grazing,  burning  and  the  possible  past  and  present  effects  of  soot  and  sulphur 
dioxide  pollution  are  believed  to  have  caused  the  decline  of  blanket  bog  vegetation  and  dwarf 
shrub  heath,  here  and  elsewhere.  However,  small  areas  such  as  Blaenpedol  and  Drysgol  still 
support  Heather  Calluna  vulgaris  and  Bilberry. 

Most  of  the  area  is  dominated  by  species-poor  acid  grassland,  characterised  by  species  which 
are  indicative  of  ecological  overgrazing,  such  as  Mat  Grass  and  Heath  Rush  Juncus  squarrosus. 
Anecdotal  evidence  from  some  commoners  suggests  that  much  of  this  habitat  was  once  heather 
moorland.  This  is  supported  by  the  fact  that  many  areas  inaccessible  to  grazing  animals  retain  a 
good  cover  of  ericoid  vegetation. 

Heather  moorland  is  limited  to  the  area  around  Drysgol  in  the  west  and  two  smaller  areas, 
along  Cwm  Twrch  and  near  Llwyncwmstabl.  To  the  north  of  Drysgol,  Heather  is  mixed  with 
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Bilberry  and  grades  into  the  eroded  blanket  mire  on  Blaenpedol.  Invasion  of  Bracken  Pteridium 
aquilinium  has  occurred  on  Drysgol,  Cwm  Pedol  and  the  upper  reaches  of  the  Afon  Tvvrch.  To 
the  south  of  Llwyncwmstabl  the  extent  of  the  Heather  moorland  has  reduced  considerably  since 
the  mid  1980s.  Purple  Moor  Grass  Molinia  caerulea  now  dominates  the  areas  where  the  Heather 
has  retreated. 


METHODS 

Records  of  passage  Dotterel  were  obtained  from  Carmarthenshire  bird  reports,  county  bird 
recorders  and  colleagues.  Also,  from  1993  to  2008  annual  spring  and  autumn  visits  were  made 
to  known  and  potential  passage  sites  throughout  Mynydd  Du.  The  vast  majority  of  records  have 
come  from  two  sites  in  particular,  Tair  Cam  ridge  and  latterly  Garreg  Lwyd.  Garreg  Lwyd  is  now 
undoubtedly  the  most  popular  and  frequently  visited  site,  probably  due  to  its  easy  accessibility 
via  the  Mynydd  Du  (Black  Mountain)  road.  Other  nearby  tops  and  ridges  including  Bannau  Sir 
Gaer,  Garreg  Las,  Foel  Fraith,  Waun  Lefrith  and  Pen  Rhiw-ddu  have  also  played  host  to  passage 
birds.  Once  Dotterel  had  been  recorded  from  a  site,  it  was  often  visited  annually  to  check  for  them 
(Green  1991 ).  Much  of  the  increase  in  observations  at  Mynydd  Du  may  be  attributed  to  increased 
observer  effort  although  throughout  Wales  there  do  appear  to  be  more  records  involving  larger 
trips  in  recent  years.  Whilst  numbers  of  records  and  birds  have  increased,  it  is  not  possible  to 
attribute  this  solely  to  an  increase  in  the  Dotterel  population. 

RESULTS 

Records  of  Dotterel  for  each  year  from  1984  to  2008  are  given  in  Appendix  2.  Spring  passage 
trips  usually  comprise  one  to  four  birds  (Figure  2)  with  a  peak  of  occurrence  during  the  first  ten 
days  of  May  (Figure  3).  The  earliest  spring  record  is  a  trip  of  five  birds  at  Tair  Cam  Uchaf  on 
9th  April  1992  (Harris,  1992)  with  the  latest  record  of  three  birds  east  of  Garreg  Lwyd  on  25th 
May  1998.  The  record  spring  passage  year  of  1996  was  quite  remarkable  w  ith  16  birds  at  Garreg 
Lwyd  on  5th  May,  increasing  to  24  on  the  6th,  32  on  the  7th  (the  largest  single  trip  to-date),  with 
15  remaining  on  the  8th.  Other  records  on  the  7th  were  four  on  Garreg  Las  and  two  on  Foel  Fraith 
with  a  single  on  Tair  Cam  Isaf,  giving  a  day  total  of  an  exceptional  39  birds.  The  spring  of  2007 
was  also  very  good  with  the  first  birds  seen  at  Garreg  Lwyd  on  14th  April,  1 3  on  the  1 9th  w  ith  two 
separate  trips  of  18  and  12  on  the  20th.  Notable  counts  into  double  figures  continued  daily  at  this 
site  until  the  end  of  the  month. 
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Table  1.  Personal  visits  made  to  passage  sites  between  1993  and  2008. 


Site 

Spring  visits 

Autumn  visits 

Total 

Apr  -  July 

Aug  -  Oct 

Garreg  Lwyd 

41 

69 

110 

Tair  Carn  Ridge 

4 

14 

18 

Garreg  Las 

4 

4 

8 

Bannau  Sir  Gaer 

0 

3 

3 

Foel  Fraith 

1 

2 

3 

Pen  Rhiw-ddu 

0 

2 

2 

144 


Total  number  of  spring  (Apr  -  July)  visits  =  50.  Birds  present  on  25  visits  (50%  of  visits). 
Total  number  of  autumn  (Aug  -  Oct)  visits  =  94.  Birds  present  on  20  visits  (21.28%  of  visits). 
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Figure  2.  Size  of  Dotterel  trips  in  the  spring 
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Figure  3.  Timing  of passage  of  Dotterel  trips  in  the  spring 
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Autumn  passage  trips  often  comprise  just  a  single  bird  (Figure  4)  with  no  real  peak  of  occurrence 
(Figure  5)  as  there  is  in  spring.  The  earliest  autumn  return  was  of  two  birds  at  Garreg  Lwyd  on 
15th  and  16th  August  2004.  The  latest  autumn  passage  date  from  the  same  site  was  two  birds  on 
1 1th  October  2003.  A  record  autumn  passage  occurred  in  1997  with  a  trip  of  13  at  Garreg  Lwyd 
on  4th  September  with  six  there  on  the  8th. 
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No.  of  Dotterel  per  autumn  trip 


Figure  4.  Size  of  Dotterel  trips  in  the  autumn 
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Figure  5.  Timing  of  passage  of  Dotterel  trips  in  the  autumn 
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DISCUSSION 


Dotterel  use  traditional  upland  staging  posts  throughout  Wales  in  general  and  Mynydd  Du  in 
particular,  and  it  is  clear  from  the  records  found  in  this  study  that  these  are  undoubtedly  important 
for  the  continued  survival  of  the  species  and  deserve  protection.  Since  the  1980s  when  Dotterel 
were  identified  by  a  hill  walker  at  the  Tair  Carn  ridge  in  the  west  of  Mynydd  Du.  birds  have 
been  searched  for  annually,  usually  in  the  spring,  but  since  1993  also  during  the  autumn  months. 
Initially,  the  Tair  Carn  ridge  was  the  favoured  site  for  birdwatchers  to  see  Dotterel  but  since  1 996 
Garreg  Lwyd  has  become  the  main  site  at  Mynydd  Du.  The  altitudinal  range  of  passage  sites 
where  birds  have  occurred  runs  from  Tair  Carn  Isaf  in  the  west  at  460m  to  Bannau  Sir  Gaer  in 
the  north-east  at  749m. 

The  limited  areas  of  Heather  moorland  are  mostly  subject  to  burning  which  is  both  too  frequent 
and  too  extensive,  the  effects  of  which  are  compounded  by  overgrazing.  There  is  overw  helming 
evidence  that  intensive  grazing  pressure  by  sheep  causes  much  damage  and  leads  to  the  conversion 
of  Heather  moor  to  acid  grassland.  Loss  of  dry  dwarf  shrub  heath  to  grassland  leads  to  a  decrease 
in  populations  of  many  moorland  birds  including  Red  Grouse  Lagopus  lagopus.  Merlin  Falco 
columbarius,  Hen  Harrier  Circus  cyaneus,  Golden  Plover,  Short-eared  Ow  l  Asio  fiammeus, 
Stonechat  Saxicola  torquata  and  possibly  Ring  Ouzel  Turdus  torquatus.  Out  of  the  seven  species 
listed  above,  only  Stonechat  now  regularly  breeds  on  Mynydd  Du.  Small  parties  of  Red  Grouse 
have  been  seen  in  recent  years  which  is  heartening  and  a  very  small  breeding  population  may  still 
exist.  Sadly,  there  have  been  no  records  of  Ring  Ouzel  breeding  in  Carmarthenshire  in  recent 
years. 

Most  of  the  blanket  mire  in  the  area  is  subject  to  severe  erosion,  but  must  at  one  time  have 
had  an  appreciable  cover  of  bog-mosses  Sphagnum  sp.,  cotton  grass  Eriophorum  sp  and  ericoid 
vegetation.  Blaenpedol,  Blaen  Llynfell,  Waun  Fignen  Felen,  Bryn  Blaen-Wysg,  Foel  Deg-ar- 
bedol  and  the  area  between  Fan  Hir  and  the  source  of  the  Afon  Tawe  have  all  suffered  severe 
erosion,  with  a  great  deal  of  bare  peat  present.  In  some  places,  notably  Waun  Fignen  Felen. 
most  of  the  peat  has  been  washed  away,  leaving  bare,  stony  ground  which  is  being  colonised  by 
grasses.  The  degradation  of  these  mires  is  linked  with  overstocking,  probably  combined  with 
poor  burning  regimes  and  pollution.  It  has  been  suggested  that  the  effect  on  bogs  by  natural 
erosion,  heavy  grazing,  trampling  and  various  forms  of  human  damage  exposes  the  bare  peat  and 
leads  to  irreversible  decline.  Naturally  the  growth  of  bog  mosses  should  repair  the  damage  but 
many  of  these  species  are  intolerant  of  high  pollution  levels  from  oxides  of  sulphur  and  nitrogen 
and  do  not  re-colonise  the  peat  (Harris  &  Young,  1996). 

Dotterel  may  well  be  in  the  forefront  of  monitoring  possible  change  in  population  due  to 
fluctuating  climate  factors,  which  might  be  already  happening.  Any  'pointers’  concerning  changes 
in  numbers,  whether  noted  on  passage  or  actually  breeding  may  be  significant  in  assessing  the 
broader  picture  for  the  future  ( W.M.Trobe,  pers.  comm.). 
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Appendix  1. 


Passage  sites 

Garreg  Lwyd  (616m)  is  a  rounded  grassy  hill  with  a  flat,  stony  summit.  It  has  one  of  the  largest 
cairns  of  any  Welsh  summit.  There  are  good  areas  of  bare  soil  with  very  short  vegetation, 
particularly  on  the  dip-slope  below  the  OS  trig  point,  an  area  much  favoured  by  passage  Dotterel. 
Some  typical  mountain/moorland  plants  to  be  found  here  include  Tufted  Hair-  grass  Deschampsia 
caespitosa,  Stiff  Sedge  Carex  bigelowii,  Purple  Moor  Grass,  Mat  Grass,  Bilberry.  Crowberry 
Empetrum  nigrum ,  Fir  Clubmoss  Huperzia  selago  and  Cladonia  lichens. 

Tair  Carn  Isaf  (460m)  and  Tair  Carn  Uchaf  (480m)  are  situated  on  the  western  flanks  of 
Mynydd  Du  and  overlook  the  Cennen  Valley  with  the  dramatic  Carreg  Cennen  castle  below'. 
Carboniferous  Limestone  rocks  and  boulders  litter  the  entire  area  with  the  upper  ridge  at  Tair 
Cam  Uchaf  having  three  large  burial  caims.  Dotterel  have  been  seen  at  both  levels  but  tend  to 
be  found  near  the  lower  caims  at  Tair  Cam  Isaf.  There  are  good  areas  of  Crowberry  and  Heather 
at  this  site. 

Garreg  Las  (635m)  is  a  long,  flat  ridge,  rocky  underfoot  with  many  small  crags  and  boulders 
along  its  western  flank.  There  are  tw  o  large  burial  mounds  at  the  summit  with  scattered  areas  of 
Bilberry  and  Crowberry.  Relatively  remote,  making  it  a  good  place  to  find  solitude. 

Foel  Fraith  (602m)  is  another  rounded  grassy  hill  with  a  large,  flat,  featureless  summit  and  very 
similar  in  size  and  shape  to  Garreg  Lwyd. 

Bannau  Sir  Gaer  (749m)  is  a  classic  Beacons  summit  flanked  by  precipitous  northern  cliffs 
dropping  to  nearby  Llyn  y  Fan  Fach.  This  is  the  north-western  end  of  the  escarpment  and  the 
cliffs  here  are  the  steepest,  the  highest  and  the  most  dramatic  of  the  whole  escarpment.  Any 
passage  Dotterel  encountered  at  this  site  tend  to  frequent  the  areas  of  short  vegetation  along  the 
entire  length  of  the  ridge  right  up  to  and  over  the  county  boundary  into  Breconshire  at  Bannau 
Brycheiniog.  Waun  Lefrith  (677m)  is  a  rather  insignificant  grassy  tump  and  merely  a  small  rise 
on  the  Bannau  Sir  Gaer  ridge  and  should  properly  be  considered  part  of  Bannau  Sir  Gaer  rather 
than  a  separate  summit  in  its  own  right. 


Appendix  2. 

Dotterel  records,  1984  to  2008 

1984:  Bannau  Sir  Gaer:  2  on  10th  April  (an  early  date);  two  trips  of  12  and  five  at  Tair  Cam  ridge 
on  2nd  May,  only  previous  record  was  two  at  Bannau  Sir  Gaer  on  5th  May  1923. 

1985  and  1986:  No  records 

1987:  A  single  male  at  Tair  Cam  ridge  on  4th  and  5th  May  was  the  fourth  county  record. 

1988:  Tair  Cam  ridge:  three  on  2nd  May  with  four  on  the  8th  and  5  on  the  15th. 

1989:  Tair  Cam  ridge:  four  on  26th  April  and  five  on  Fan  Foel  at  Bannau  Sir  Gaer  on  7th  May  were 
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just  over  the  border  in  Breconshire. 

1990:  Tair  Cam  ridge:  two  on  29th  April,  with  a  single  bird  on  22nd  May. 

1991:  Tair  Cam  ridge:  three  on  12th  and  13th  May. 

1992:  Tair  Carn  Uchaf:  five  on  9th  April,  the  earliest  ever  record,  and  three  on  14th  April.  Tair  Cam 
Isaf:  two  on  26th  April  and  three  ( 1  m,  2f)  on  3rd  May. 

1993:  Records  involved  9-13  birds  in  1993,  the  first  being  a  single  on  Tair  Cam  Isaf  from  25th  to 
28th  April,  6  there  on  29th  and  three  from  1st  to  2nd  May.  Two  others  were  seen  on  Tair  Cam  Uchaf 
on  2nd  May;  a  juvenile  on  Tair  Cam  ridge  on  16th  September  was  the  first  autumn  record  for  the 
county. 

1994:  The  only  spring  records  were  from  Waun  Lefrith  above  Llyn  y  Fan  Fach:  four  on  1st  May 
and  one  on  2nd.  One  at  Tair  Cam  Isaf  on  26th  September  was  only  the  second  ever  autumn  record; 
1994  was  the  first  year  since  1987  with  no  spring  records  at  this  site. 

1995:  All  records  were  of  birds  on  spring  passage  with  four  at  Tair  Cam  Isaf  on  28th  April,  three 
at  Tair  Cam  Uchaf  on  30th  and  1 1  at  Tair  Cam  Isaf  on  6th  May. 

1996:  A  record  spring  passage  started  with  six  at  Tair  Cam  Isaf  on  24th  April.  The  main  passage 
was  noted  in  May  with  16  at  Garreg  Lwyd  on  5th,  increasing  to  24  on  6th  and  32  on  7th,  with  15 
remaining  on  8th.  Other  records  on  7th  were  four  on  Garreg  Las,  two  on  Foel  Fraith  and  one  on 
Tair  Cam  Isaf  giving  a  day  total  of  an  exceptional  39  birds.  In  September,  seven  at  Garreg  Lwyd 
on  9th  and  three  on  the  12th  were  the  third  and  fourth  ever  autumn  records. 

1997:  Spring  passage  records  were  three  at  Tair  Carn  Isaf  on  27th  April  with  12  there  on  29th,  one 
at  Garreg  Lwyd  on  30th  April  with  four  there  on  3rd  May.  There  was  a  record  autumn  passage  with 
13  at  Garreg  Lwyd  on  4th  September,  with  six  there  on  8th  and  three  at  Pen  Rhiw-ddu  on  8th. 

1998:  Spring  passage  records  from  Garreg  Lwyd  were  of  three  ( lm.  2f)  on  24th  April,  nine  (2m, 
7f)  on  25th,  seven  on  4th  May  and  eight  on  9th.  There  was  one  at  Tair  Cam  Isaf  on  4th  May  and 
three  east  of  Garreg  Lwyd  on  25th.  Autumn  passage  records  from  Garreg  Lwyd  were  two  adults 
on  29th  August  and  3rd  September,  three  (2ads,  1  juv)  on  17th,  two  (lad.  ljuv)  on  21st,  ajuv  on  22nd 
and  an  adult  on  23rd. 

1999:  All  records  were  from  Garreg  Lwyd  with  two  spring  records  of  seven  (3m.  4f)  on  24th 
April  and  three  (2m.  If)  on  16lh  May  and  one  autumn  passage  record  of  three  (1  ad.  2  juvs)  on 
28th  August. 

2000:  Spring  passage  records  were  eight  at  Garreg  Las  and  three  at  Garreg  Lwyd  on  5th  May  and 
three  at  Garreg  Lwyd  on  7th.  Autumn  passage  records  were  of  singles  at  Garreg  Lwyd  on  28th 
August,  22nd  and  24th  September. 

2001:  Due  to  the  Foot  and  Mouth  outbreak  preventing  access,  the  only  reported  sighting  was  two 
on  Garreg  Lwyd  on  28th  September. 

2002:  All  records  were  of  birds  on  spring  passage  with  four  (3m.  If)  at  Garreg  Lwyd  on  9th  May, 
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and  three  ( 1  m,  2f)  at  Foel  Fawr  on  the  1 2lh. 

2003:  The  bulk  of  sightings  from  May:  one  atTair  Carn  Uchaf  on  6th;  two  males  and  four  females 
at  Garreg  Lwyd  on  9th,  10  there  on  10lh,  seven+  same  place  1 1th  and  three  remaining  on  the  14th. 
During  the  autumn,  two  at  Garreg  Lwyd  on  1 1th  October  was  the  latest  ever  autumn  record. 

2004:  Spring  passage  saw  nine  birds  at  Garreg  Lwyd  on  25th  April  and  a  single  there  on  4lh  May. 
In  the  autumn  there  were  two  birds  at  Garreg  Lwyd  on  15th  and  16th  August,  the  earliest  ever 
autumn  returns. 

2005:  During  spring  passage  there  were  four  birds  ( 1  m,  3f)  at  Garreg  Lwyd  on  10th  May. 

2006:  There  were  two  birds  at  Garreg  Lwyd  on  15th  April,  the  earliest  spring  passage  date  since 
1984  and  1992.  Another  trip  of  three  birds  (lm,  2f)  also  at  Garreg  Lwyd  on  the  26th,  with  at  least 
four  birds  there  on  the  27th  followed  by  a  single  male  on  the  28th,  two  (m  &  f)  on  the  29th,  and  three 
at  the  same  site  on  the  30th.  Autumn  passage  started  on  24th  August  with  a  single  bird  at  Garreg 
Lwyd  followed  by  a  bird  at  Bannau  Sir  Gaer  on  the  27th  and  two  there  on  the  28th. 

2007:  Spring  passage  started  early  again  this  season  with  two  males  present  at  Garreg  Lwyd 
on  14th  April,  followed  by  a  party  of  13  birds  there  on  the  19th  with  two  separate  trips  of  18  and 
12  birds  at  the  same  location  (a.m.)  on  the  20th  and  15  birds  (p.m.).  On  the  21st  15  birds  were 
still  present  at  Garreg  Lwyd  with  18  at  the  same  site  (a.m.)  on  the  22nd  and  12  there  p.m.  On  the 
25th  a  party  of  10  birds  were  present  in  the  early  evening  300m  north-west  of  the  OS  trig  point 
followed  by  a  trip  of  13  birds  on  the  26th  feeding  on  young  Bilberry  flowers  south-west  of  the 
trig  point/summit  cairn  on  the  dip-slope  (pers.  obs).  There  were  seven  birds  (3m  &  4f)  present  on 
the  27th  as  there  were  on  the  29th.  Two  late  passage  records  were  of  two  females  at  Garreg  Lwy  d 
and  four  birds  (lm,  3f)  at  GodreT  Garreg  Las  on  20th  May.  Pulliainen  (in  Nethersole-Thompson. 
1986)  found  that  Dotterels  on  Varriotunturi,  Finland,  supplemented  a  mainly  insect  diet  by  taking 
flowers  of  Bilberry  and  berries  of  Crowberry. 

2008:  A  single  bird  was  present  at  Garreg  Lwyd  on  20th  April  as  it  emerged  from  the  mist  peeping 
and  trilling  north  of  the  trig  point.  Single  bird  again  present  on  the  wing  calling  at  the  same 
location  on  the  23rd  which  could  well  have  been  the  same  individual  seen  three  days  earlier.  Two 
drab  male  birds  present  at  the  same  site  on  6th  May  followed  by  a  singleton  there  on  the  7th.  On 
the  1 1th  there  were  two  birds  present,  a  male  and  female. 
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POPULATION  INCREASE  OF  BUZZARDS  IN  SNOWDONIA, 

1977-2007 

Julian  Driver  1  &  Peter  J.  Dare  2 

1  Hafody  Fedwen,  Gwyllt  Road,  Llanfairfechan,  Conwy  LL 3 3  OEG 
2  2  Corn  Hill,  Back  Road,  Wenhaston,  Halesworth,  Suffolk  IP  19  9BW 


SUMMARY 

A  recent  (1998-2007)  breeding  population  census  located  244  occupied  Buzzard  territories 
dispersed  across  926  km2  of  mountain  sheepwalks.  valley  farms  and  woodlands  in  Snowdonia. 
Not  all  territories  were  occupied  every  year,  however,  the  highest  'annual'  occupancy  rate  being 
194  pairs  in  2003-04.  Breeding  was  confirmed,  at  least  once,  in  82%  of  all  territories. 

Comparison  with  an  earlier  census  of  the  same  study  area  showed  that  the  2003-04  population  was 
double  (102%  increase)  that  in  1977-84  when  96  territorial  pairs  were  present.  The  population 
increase  was  not  uniform  throughout  Snowdonia,  however,  being  greatest  in  the  northern 
(by  168%)  and  central  (133%)  regions  and  least  (64%  and  50%)  in  the  two  southern  regions. 
Correspondingly,  the  average  population  densities  rose  from  1.04  to  2.1  pairs/10  km2  while  the 
average  distance  between  nearest-neighbour  nests  fell  by  36%  from  1.95  km  to  1.24  km.  During 
1998-2007  the  most  frequent  (modal)  spacing  was  1.0  km.  with  extreme  spacings  of  350m  and 
3.15  km. 

Two  processes  could  be  identified  as  new  pairs  settled  in  the  study  area:  (i)  an  upwards  spread 
through  the  montane  zone  to  utilise  crag  nesting  sites  as  high  as  750m  elevation:  and  (ii)  in-filling 
between  longer  established  territories  on  lower  hill  farms  and  wooded  valley  sides,  where  some 
territories  have  been  occupied  for  up  to  3 1  successive  years. 

The  rapid  increase  in  Buzzard  numbers  since  the  1970s,  which  is  part  of  a  longer  trend  in 
Snowdonia,  has  coincided  with  similarly  large  increases  in  hill  sheep  stocking  densities  (and 
presumably  of  associated  carrion)  in  Snowdonia.  Field  assessments  of  peak  carcase  abundance 
in  spring  and  of  sheep  remains  at  many  Buzzard  nests  suggest  that  a  more  plentiful  carrion  source 
has  favoured  the  expansion  of  Buzzards  in  these  mountains.  A  virtual  absence  of  persecution 
and  a  long  series  of  mild  winters  could  have  improved  over-winter  survival.  However,  w  ith  an 
expected  reduction  in  sheep  stocks  imminent,  following  an  agricultural  policy  reversal,  it  will  be 
important  to  monitor  any  response  by  this  Buzzard  population. 

CRYNHOAD 

Daeth  cyfrifiad  poblogaethau  bridio  diweddar  ( 1 998-2007)  o  hyd  i  244  o  diriogaethau  Bwncathod 
wedi  eu  gwasgaru  dros  926  km2  o  tynyddoedd.  ffermydd  a  coedwigoedd  yn  Eryri.  Nid  oedd 
Bwncathod  yn  byw  ym  mhob  tiriogaeth  bob  blwyddyn,  y  nifer  fwyaf  yn  byw  mew  n  un  tiriogaeth 
yn  flynyddol  oedd  194  par  yn  2003-04.  Cadamhawyd  fod  bridio  wedi  digwydd  o  leiaf  unwaith 
yn  82%  o'r  tiriogaethau. 

Dangosodd  cymhariaeth  gvda  chyfrifiad  gynharach  o'r  un  ardal  astudio  bod  y  poblogaeth  yn 
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2003-04  yn  ddwbl  (cynydd  o  102%)  poblogaeth  1977-84  pan  oedd  94  paryn  bresennol.  Doedd  y 
cynydd  ddim  yn  unffurf  ar  draws  Eryri,  gyda’r  cynydd  fwyaf  yn  ardaloedd  y  gogledd  (gan  1 68%) 
a’r  canolbarth  (133%)  a  lleiaf  (63%  a  50%)  yn  y  ddwy  ardal  deheuol.  Fe  gynyddodd  dwysedd 
cyfartalog  y  poblogaeth  o  1.04  i  2.1  par/ 10km2  a  cwympodd  y  pel  Iter  cyfartalog  rhwng  nythod 
cyfochrog  gan  36%  o  1.95km  i  1.24km.  Yn  ystod  1998-2007  y  pellter  mwya  cyffredin  (modd) 
oedd  1.0km.  gyda  pellteroedd  eithafol  o  350m  a  3.15km. 

Arsylwyd  dau  broses  wrth  i  barau  newydd  symud  i  fewn  i  ardal  yr  astudiaeth:  i)  tuedd  i  nythu 
ar  glogwyni  mewn  mannau  uwch  a  mwy  mynyddig,  mor  uchel  a  750m,  a  ii)  llenwi  lie  rhwng 
tiriogaethau  hyn  ar  ffermydd  isel  a  dyffrynnoedd  coediog,  lie  mae  rhai  tiriogaethau  wedi'u 
defnyddio  ers  31  mlynedd. 


INTRODUCTION 

During  1977-1984,  one  of  us  (PJD),  while  studying  the  breeding  biology  of  Buzzards  Buteo  buteo 
in  north-west  Wales,  had  reported  an  increase  in  the  numbers  of  territorial  pairs  in  Snowdonia 
since  the  1950s  (Dare  1990,  1995).  He  had  recruited  the  assistance  of  several  local  birdwatchers 
including  JD,  who  has  continued  the  study  up  to  the  present;  initially  within  the  Cameddau 
region  but  later  extending  it  throughout  Snowdonia.  This  paper  describes  and  measures  further 
large  changes  in  Buzzard  numbers  and  dispersion  since  1984.  In  addition,  because  Buzzards 
are  known  to  scavenge  from  sheep  carcases  in  Snowdonia  (Dare  1989).  a  subsidiary  aim  of  this 
paper  is  to  examine  whether  recent  large  increases  in  hill  sheep  stocks  (and  presumably  of  carrion 
availability)  could  have  benefited  the  Buzzards;  as  it  has  for  the  local  Ravens  Corvus  cor  ax 
(Driver  2006).  The  recent  breeding  performance  of  the  Buzzard  population  will  be  reported 
later. 


STUDY AREA 

The  area  surveyed  in  recent  years  was  the  same  as  the  1977-84  census  area  and  is  all  above 
the  30  metre  contour.  It  encompasses  926  km2  of  the  Snowdonia  mountain  ranges  north  and 
west  of  a  line  from  Porthmadog  to  Flan  Ffestiniog.  Betws  y  Coed  and  the  Conwy  Valley.  As 
before,  the  area  is  subdivided  (Figure  1)  into  four  topographically  distinct  regions  -  Cameddau. 
Central  (Snowdon  and  Glyders  ranges).  South-west  (Moel  Hebog  to  Mynydd  Mawr  ranges)  and 
South-east  (including  Moel  Siabod  and  the  Moelwyns).  The  rugged  peaks  of  Snowdonia  reach 
their  maximum  elevation  of  1085m  on  the  Yr  Wyddfa  massif,  and  the  area  is  dissected  by  steep 
sided,  glaciated  valleys  with  numerous  crags  and  scattered  derelict  slate  quarries.  Vegetation 
cover  at  high  levels  is  composed  mainly  of  poor  quality  Nardus  stricta  and  Molinia  caerulea 
grasslands  grazed  almost  exclusively  by  large  flocks  of  sheep.  There  are  also  smaller  areas  of 
heather  moorland  and,  at  lower  levels,  conifer  plantations.  Native  deciduous  woodlands  are 
restricted  to  the  lower  slopes  and  valley  bottoms  and  are  predominantly  composed  of  Sessile 
Oak  Ouercns  petraea  along  with  fewer  Birch  Betula  verrucosa ,  Ash  Fraxinus  excelsior .  Hazel 
Corylus  avellana  and  Alder  Alnus  glutinosa. 
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Contours  Om  -  150m  -  450m  -  750m 
Boundary  of  Study  Area 


Porthmadog 


Llan  Ffestiniog 


Figure  1.  Topographic  map  of  the  Snowdonia  study  area  (within  dashed  boundary)  showing 
the  four  regions  and  main  mountain  ranges.  The  three  contour  zones  within  the  study  area 

are  at  150 ,  450  and  750m ,  the  last  two  being  shaded. 


METHODS 

The  census  methods  were  the  same  as  those  used  during  the  1977-1984  census  and  are  based  on 
the  territorial  pair  as  a  unit  of  population  (Dare  1990,  1995).  Systematic  searches  were  made  of 
all  potential  nesting  areas  while  noting  any  Buzzard  presence  and  breeding  activity.  The  status 
of  all  previously  known  Buzzard  territories  and  nest  sites  was  rechecked  in  as  many  years  as 
possible.  In  order  to  assess  occupancy,  most  territories  were  visited  during  successive  years 
though  this  was  not  always  possible,  especially  at  higher  levels  subject  to  frequently  poor  weather. 
Inevitably,  coverage  varied  geographically  and  over  time,  especially  in  the  more  distant  SW  and 
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SE  regions,  and  because  of  the  growing  population  (see  later).  In  cases  where  there  were  short 
(1-2  year)  observation  gaps  in  the  survey  records  of  regular  territories,  occupancy  was  presumed 
to  have  continued  in  those  gap  years.  Particular  attention  was  given  to  the  nearby  Cameddau 
ranges  where  the  Buzzard  population  was  monitored  and  studied  in  more  detail  throughout  the 
entire  31 -year  period  1977  -  2007.  More  distant  ranges  were  covered  by  concerted  efforts  in 
particular  years.  For  Snowdonia  as  a  whole  the  coverage  was  most  comprehensive  during  the 
recent  10  years  period  1998-2007. 

Buzzard  field  work  was  done  in  conjunction  with  the  Raven  study,  for  which  some  indication  of 
sheep  carrion  abundance  was  obtained  from  incidental  observations  made  during  three  sample 
years  (1993,  1994  and  2002)  in  a  50  km2  section  of  the  Carneddau  (Driver  2006).  Those  carrion 
data  are  equally  relevant  for  Buzzards  and  are  re-examined  below. 

RESULTS 


Nest  Areas  Conwy 


Figure  2.  Distribution  of  Buzzard  nest  areas  in  Snowdonia  during  1977-84  (open  circles)  and 
1998-2007  (filled  circles).  Contours  at  150,  450  and  750m  (as  Figure  1). 
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Population  Distribution,  1998  -  2007 

The  recent  distribution  of  territorial  Buzzard  pairs  is  compared  with  that  recorded  some  20  years 
earlier  (1977-84)  in  Figure  2.  Each  dot  represents  the  nesting  or  core  area  of  a  discrete  territory 
that  was  occupied  in  one  or  more  years  of  a  census  period.  A  marked  increase  in  numbers  is 
evident  in  all  altitudinal  zones  throughout  Snowdonia.  Figure  2  also  differentiates  between  long- 
established  (1977-84)  territories  and  those  of  new  er  pairs,  and  shows  that  a  process  of  'in-filling’ 
between  older  territories  has  occurred  as  well  as  a  spread  onto  higher  slopes  (and  see  later). 

Population  Size  Changes 

During  1998-2007  a  total  of  244  occupied  territories  was  identified  in  Snowdonia,  w  ith  nesting 
proved  in  201  (82%)  of  these.  Not  all  were  occupied  throughout  the  period  (see  later)  while, 
as  noted  above,  there  were  logistical  problems  with  coverage.  The  best  recent  synchronised 
population  estimate  is  194  territorial  pairs  obtained  in  the  2003-2004  breeding  seasons  (Table  1). 
This  represents  a  doubling  (by  102%)  of  the  total  population  since  1977-84.  when  96  occupied 
territories  w  ere  identified  with  nesting  confirmed  in  96  %  of  them.  The  population  increase  has 
not  been  uniform  throughout  Snowdonia,  however.  While  numbers  have  more  than  doubled  in  the 
Cameddau  and  Central  regions,  they  rose  by  only  50%  and  64%  in  the  two  southerly  regions. 

Table  1.  Regional  population  changes  in  numbers  for  Snowdonia  Buzzards  between 

The  survey  periods  1977-84  and  2003-2004 


Regions 

Area 

Number  of  pairs 

Increase 

Density  -  Pairs  per  10  km; 

km2 

1977-84 

2003-04 

% 

1977-84 

2003-04 

Cameddau 

251 

29 

78 

168 

1.16 

3.11 

Central 

201 

12 

28 

133 

0.60 

1.39 

South-west 

176 

16 

24 

50 

0.91 

1.36 

South-east 

298 

39 

64 

64 

1.31 

2.15 

Totals 

926 

96 

194 

102 

1.04 

2.10 

Assessing  the  Recent  Population  Trend 

It  became  evident  during  the  recent  survey  period  that,  not  only  had  Buzzard  numbers  increased 
dramatically,  but  that  this  w  as  a  dynamic  population  in  a  state  of  flux  as  new  pairs  prospected  for 
suitable  breeding  territories.  There  were  two  components  to  total  population  in  any  one  breeding 
season.  There  w  as  an  identifiable  core  of  at  least  144  long-established  territories.  62%  of  w  hich 
had  been  occupied  almost  annually  since  the  1977-84  census,  including  one  for  31  consecutive 
years.  Indeed,  Buzzards  had  bred  in  at  least  15  of  these  locations  in  the  1950s  (D.  A.  Ratcliffe 
and  E.  K.  Allin.  pers.  comm.).  The  other  component  comprised  newcomers  attempting  to  settle 
into  new  territories,  often  at  higher  levels.  Some  of  these  settlers  stayed  or  nested  for  only  one  to 
three  years  then  abandoned  their  territories.  Detailed  observations  in  several  localities  indicated 
that  some  may  have  relocated  to  more  favourable  situations  nearby  where  they  'in-filled'  between 
existing  territories  by  a  process  of  boundary  adjustments. 

Consequently,  assessing  the  total  Snowdonia  population  size  for  any  given  year  was  not  feasible. 
However,  for  the  most  closely  monitored  northern  Cameddau  sub-region  (close  to  JD's  home) 
the  trend  in  numbers  over  the  last  31  years  can  be  plotted  (Figure  3)  for  comparison  with  less 
exact  counts  (each  +/-  1-2  pairs)  for  the  entire  Cameddau  region.  Both  curves  show  that  an 
initially  slow  rate  of  increase  in  numbers  suddenly  accelerated  after  1995;  and  that  it  appears 
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not  yet  to  be  levelling  off.  Table  1  data  suggest  that  a  similar  trend  is  likely  to  have  occurred  in 
the  Central  region,  which  adjoins  the  Carneddau.  whereas  a  much  slower  rate  of  increase  has 
happened  in  the  southerly  parts  of  Snowdonia. 
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Figure  3.  Trends  in  numbers  of  territorial  Buzzard  pairs  in  the  Carneddau  region,  1977-2007 

Population  Density  Changes 

As  Buzzard  numbers  rose,  the  population  density  increased  from  1.04  pair  to  2.10  pairs  per 
10  km2  (Table  1),  which  equates  to  an  average  area  of  4.8  km2  per  pair.  Densities  were  highest 
in  the  north,  on  the  Carneddau  (3.2  km2  per  pair),  and  lowest  in  the  South-west  (7.3  km2  per 
pair).  Not  surprisingly,  there  was  a  concomitant  reduction  in  the  spacing  between  the  nests  of 
nearest  neighbouring  pairs  (here  termed  the  nearest-neighbour  distance  or  NND).  The  overall 
pattern  of  nest  spacing  during  1998-2007  was  less  regular  across  the  whole  study  area  (Figure  4). 
than  within  each  region;  presumably  reflecting  the  complex  topographic  and  habitats  mosaic  of 
Snowdonia.  For  this  reason,  median  and  modal  values  are  also  given  in  Table  2. 

For  all  regions  combined  the  average  distance  between  nearest-neighbour  nests  fell  by  36%.  from 
1.95  km  to  1.24  km.  but  varied  between  regions.  The  most  frequent  (modal)  distance  was  1  km. 
Nests  were  most  closely  spaced  in  the  well-wooded  parts  of  Carneddau  region,  and  furthest  apart 
in  the  more  mountainous  terrain  of  Yr  Wvddfa  and  the  Glyders  of  Central  region.  The  closest 
occupied  nests  were  only  350  m  apart  (in  valley  woodland)  whereas  the  furthest  separation  was 
3.05  km  (on  high  mountain  slopes). 
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Figure  4.  Buzzard  nearest-neighbour  nest  distances  (m)  in  Snowdonia  during  1998-2007. 
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Figure  5.  Altitudinal  and  habitat  distributions  of  Snowdonia  Buzzard  nests  during  1977-84 
(107  nests)  and  1998-2007  (265  nests);  note  different  scales  on  the  twoy-axes. 
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Table  2.  Nest  spacing  by  Buzzards 


Carneddau 

Central 

South-west 

South-east 

Totals 

1977-84 

1998- 

2007 

1977- 

84 

1998- 

2007 

1977- 

84 

1998- 

2007 

1977- 

84 

1998- 

07 

1977- 

84 

1998- 

2007 

Mean 

1730 

960 

2700 

1455 

2300 

1190 

1720 

1275 

1950 

1240 

Median 

1050 

1450 

1150 

1250 

1100 

Mode 

650 

1350 

1050 

1050 

1000 

Minimum 

850 

375 

1400 

350 

1200 

550 

500 

550 

500 

350 

Maximum 

3200 

2450 

4000 

2350 

3200 

2250 

2700 

3050 

4000 

3050 

Nests 

104 

41 

41 

80 

266 

Changes  in  Nest  Site  Locations 

The  increase  in  Buzzard  numbers  was  accompanied  by  altitudinal  changes  in  nesting  site  selection 
(Figure  5).  In  particular,  greater  use  is  now  being  made  of  higher  level  crags  in  the  less  productive 
montane  sheep-wralk  zone  as  well  as  of  the  uppermost  w  oodlands  above  200m.  The  two  highest 
crag  nests  (both  successful)  were  at  750m  in  the  Cameddau.  in  Cwm  Lloer  and  on  the  cliffs  of 
Ysgolion  Duon  below  Camedd  Dafydd.  The  highest  tree  nest  was  in  a  Hawthorn  Crataegus 
monogy'na  at  450m.  Tree-nesting  Buzzards  continued  to  nest  predominantly  (70%)  in  deciduous 
species,  mainly  Sessile  Oak  (85  of  124  nests)  but  even  in  Sallow  Salix  sp.(3)  and  Wild  Apple 
Mains  sp.  (3).  Conifer  nest  sites  were  mostly  in  Scot's  Pine  Pinus  sylvestris  (21  of  54  nests)  and 
Larch  Larix  decidua  (15).  The  number  of  nesting  pairs  on  old  quarry  cliff  faces  remain  little 
changed,  probably  reflecting  the  limited  number  of  quarries  available. 

Availability  of  sheep  carrion 

The  monthly  distribution  of  dead  sheep  (ewes)  encountered  while  traversing  the  50  km2  sample 
area  during  nest  site  inspections  is  shown  in  Figure  6. 


Figure  6.  Seasonal  availability  of  sheep  carcases  in  the  Carneddau  region 

in  three  sampled  years. 
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No  doubt  other  carcases  were  overlooked:  and  a  few  dead  mountain  ponies  are  excluded. 
Mortalities  were  highest  during  spring.  March  -  May.  when  dead  lambs  and  ewes  were  sometimes 
found  together,  and  monthly  averages  were  0.35-0.50  carcases  per  km2.  Carcases  were  still 
relatively  plentiful  (0.26  and  0.27/km2)  in  June-July.  The  annual  totals  varied  between  2.16-2.46 
dead  sheep  per  km2,  which  is  slightly  below  the  values  (3.1  and  4.2  carcases  per  km2)  found  on 
two  heavily  stocked  sheepwalks  in  mid  Wales  (Newton  et  al.  1982). 

DISCUSSION 


Population  increase  and  causal  factors 

This  recent  survey  shows  that  the  Buzzard  population  of  Snowdonia  has  not  only  continued 
the  earlier  increase,  evident  by  the  1970s  (Dare  1990.  1995),  but  that  the  rate  of  increase  has 
accelerated  since  about  1995  in  the  central  and  northern  parts.  The  increase  w  as  achieved  spatially 
both  by  a  spread  to  higher  elevations  and  by  in-filling  between  established  territories  at  lower 
levels.  Marked  increases  in  Buzzard  numbers  have  been  reported  since  1980  from  elsewhere  in 
North  Wales;  in  both  west  and  north-east  Denbighshire  (Dare  1995,  Roberts  2009).  and  from 
Anglesey  where  this  hawk  had  been  an  uncommon  visitor  until  breeding  started  in  1964  with  a 
rapid  rise  since  the  middle  1980s  to  ca.  40  pairs  by  1997  (Jones  &  Whalley  2004). 

Recent  densities  of  breeding  Buzzards  in  Snowdonia  can  be  compared  (Table  3)  with  those 
reported  from  other  upland  farming  and  sheepwalk  regions  in  Wales  and  on  Dartmoor.  Devon. 
Despite  the  recent  increase  average  densities  in  Snowdonia  are  still  lower  than  those  found  in 
mid  Wales  during  the  1970s  or  on  a  much  smaller  Dartmoor  study  area  in  the  early  1990s.  There 
were,  however,  marked  regional  differences  within  Snowdonia  (Table  1)  such  that  the  highest 
local  density,  31.1  pairs/ 1 00  km2  in  the  Cameddau  region,  was  comparable  to  that  of  Buzzards  in 
mid  Wales  (Newton  et  al.  1982). 

Table  3.  Buzzard  population  densities  in  upland  habitats  in  Wales  and  SW  England 


Region 

Period 

Area 

No.  Pairs 

(km2) 

(territories) 

Snowdonia 

2003-04 

926 

194 

Snowdonia 

1977-84 

926 

96 

Migneint- 

Hiraethog 

1977-84 

440 

62 

Cambrian 

Mtns. 

1975-79 

315 

75 

Cambrian 

Mtns. 

1975-79 

160 

65 

Dartmoor. 

Devon 

1990-93 

33 

17 

Area  per 

pair  (km2) 

4.8 

Pairs  per 

100  km2 

21 

Habitats 

HF.  SW 

montane 

Ref. 

1 

9.7 

10.4 

HF.  SW 

montane 

7 

7.1 

14.1 

HF.  SW  moor 

2 

4.2 

24 

SW  moor/ 
forest 

3 

2.5 

41 

HF 

3 

1.9 

52.6 

HF.  SW  moor 

4 

HF  -  hill  farm  enclosed  land:  SW  -  sheepwalk: 

References:  1 .  this  paper:  2.  Dare  &  Bam  ( 1 990):  3.  New  ton  et  al.  ( 1 982):  4.  Dare  ( 1 998). 
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The  increases  in  North  Wales  coincide  with  a  widespread  and  remarkable  resurgence  in  this 
species'  fortunes  in  southern  Britain  since  the  early  1980s.  This  has  resulted  in  an  unexpectedly 
rapid  eastwards  re-colonisation  of  many  former  haunts  across  central  and  southern  England  and 
even  into  East  Anglia,  but  to  only  a  limited  extent  in  north-eastern  regions  of  Britain  (Sim  et  al. 
2000,  Clements  2000,  2002).  Suggested  causal  factors  include  reduced  persecution  (except  in 
north-east  game-rearing  areas)  coupled  with  a  generally  greater  conservation  awareness  by  land- 
owners,  and  improved  food  supplies  resulting  notionally  in  higher  breeding  success  and  survival. 
For  Snowdonian  Buzzards,  however,  a  preliminary  analysis  of  the  breeding  data  (to  be  published 
later)  does  not  indicate  that  overall  breeding  productivity  per  pair  has  increased  markedly  since 
1977-84,  except  possibly  among  higher  level  nesters.  Also,  as  elsewhere  in  Britain,  there  are 
no  data  on  survival  rates  of  juvenile/first-winter  Buzzards  in  our  area.  On  the  other  hand,  game 
preservation  is  absent  in  Snowdonia  and  we  have  no  evidence  that  sheep  farmers  and  others 
have  been  hostile  towards  Buzzards.  Information  is  lacking  also  on  any  possible  increases  in 
abundance  of  important  preys  of  Snowdonia  Buzzards  in  the  breeding  season,  namely  rabbits, 
small  mammals  and  birds  (Dare  1 989).  The  frequent  mild  winters  since  the  1 980s  also  could  have 
aided  over-winter  survival  of  Buzzards  remaining  in  high  level  territories. 

Buzzards  and  sheep  carrion 

Buzzard  numbers  in  Snowdonia  have  risen  in  parallel  with  the  rapid  increase  in  hill  sheep  stocks 
(Figure  7)  which,  in  turn,  would  be  expected  to  have  resulted  in  more  carrion  becoming  available 
for  Buzzards,  Ravens  and  other  scavengers.  From  agricultural  census  data  published  for  1969 
and  1988  (Fuller  &  Gough  (1999)  we  have  estimated  the  probable  changes  in  numbers  and 
stocking  density  in  Snowdonia  during  these  20  years.  On  the  Carneddau,  sheep  numbers  rose 
by  ca.  80%  (from  roughly  125,000  to  225,000),  and  in  Snowdonia  as  a  whole  by  65%  (from  ca. 
300,000  to  500,000).  By  1988  there  were  5-10  sheep  per  hectare  of  potential  grazing  land  across 
our  study  area  (Fuller  &  Gough  1999). 


Figure  7.  Changes  in  sheep  numbers  (millions)  on  North  Wales  uplands  since  1950 

(redrawn  from  Fuller  &  Gough  1999). 
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A  conceivably  important  contributor  to  the  regional  increase  could  be  that  winter  and  (or)  spring 
availability  of  carrion  has  been  enhanced  through  the  policy  of  encouraging  high  sheep  densities 
on  the  hills  (Dare  1995,  Fuller  &  Gough  1999).  There  is  no  doubt  that  mutton  is  an  important 
food  of  many  Buzzards  in  Snowdonia,  as  it  is  in  mid  Wales  throughout  the  year  (Newton  et  al. 
1982).  Sheep  wool,  flesh  and  skeletal  remains  were  observed  at  61%  of  our  hill  farm  (tree)  and 
montane  (crag)  nest  sites  in  1977-84  (Dare  1989)  and  again  at  many  such  nests  in  more  recent 
years.  Buzzards  were  flushed  off  two  fresh  carcases  during  the  chick-rearing  period.  Carrion 
would  be  important  not  only  for  over-winter  survival  of  hill  Buzzards  but  also  to  bring  them 
into  full  breeding  condition  and  to  feed  broods.  The  Cameddau  carcase  sampling  indicates  that 
most  carrion  was  available  from  March  into  July,  thus  spanning  the  pre-laying  to  brood  fledging 
periods  of  Buzzards.  Our  observations  thus  confirm  that  Buzzards  can  compete  successfully  w  ith 
scavenging  Ravens,  Carrion  Crows  Corvus  corone  and  Foxes. 

Although  carrion  sheep  probably  has  played  an  important  part  in  the  rapid  expansion  of  this 
upland  Buzzard  population,  the  future  is  uncertain.  This  is  because  the  former  agricultural  policy 
has  now  been  reversed  so  as  to  reduce  the  adverse  impacts  of  high  sheep  grazing  pressures  on 
upland  ecosystems.  It  will  therefore  be  important  to  monitor  any  effects  that  declining  sheep 
numbers  and  carrion  availability  may  have  upon  the  Buzzard  (and  Raven)  populations  in 
Snow  donia  during  the  next  decade. 
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NORTHERN  GOSHAWKS  IN  MID/NORTH  WALES  1992-2006 


Dick  Squires \  Jack  Grasse2  and  the  late  Chris  Falshaw 

1  Caerberllan,  Eglwys-fach,  Machynlleth,  Powys  SY20  8TA 
2Llain-y-groes,  Corns  Uchaf,  Machylleth,  Powys  SY20  9RH 


SUMMARY 

Between  1992  and  2006  surveillance  of  breeding  Goshawks  was  carried  out  in  21000 
ha  of  conifer  plantations  in  mid  and  north  Wales. 

The  principal  aims  were  to  assess  Goshawk  breeding  status  and  to  assist  Forestry 
Commission  Wales  and  private  landowners  in  nest  protection. 

An  historical  overview  of  the  status  of  Goshawks  is  given,  which  includes  a  summary' 
of  introductions  of  falconers*  birds  in  Meirionnydd  in  the  1960s  and  1970s. 
Information  was  gathered  from  nest  sites  of  30  pairs,  occurring  at  an  overall  density  of 
1 4pairs/l  00  km2  within  plantations. 

Nest  success  (i.e.  nests  which  reared  fledglings)  averaged  81%  over  12  years. 

Analysis  of  prey  remains  found  at  nest  sites  during  the  breeding  season  showed  that 
pigeons  Columba  spp.  and  crows  Corvus  spp.  were  the  main  food  item. 

Goshawks  nested  exclusively  in  conifers,  mainly  in  larch  and  Douglas  Fir. 

The  size  of  nesting  plantation  woodlands  ranged  from  2ha  to  >900ha. 

No  evidence  was  found  of  vehicular  through  traffic  causing  disturbance  to  nests,  though 
there  was  evidence  of  a  few  nests  being  disturbed  by  people  on  foot. 

Evidence  of  nests  being  deliberately  destroyed  was  found. 


Young  Goshawks  in  the  nest  Photo:  Dick  Squires 
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CRYNHOAD 


•  Rhwng  1992  a  2006  gwyliwyd  Gweilch  Marth  mewn  21000  ha  o  blanhigfeydd 
conwydd  yng  ngogledd  a  chanolbarth  Cymru. 

•  Y  prif  amcanion  oedd  i  asesu  statws  bridio  Gweilch  Marth  ac  i  gvnorthwyo  Comisiwn 
Coedwigaeth  Cymru  a  tirfeddianwyr  preifat  i  amddiffyn  nythod. 

•  Rhoddir  arolwg  hanesyddol  o  statws  Gweilch  Marth,  sy'n  cynnwys  crynhoad  o 
gyflwyniadau  o  adar  hebogyddion  ym  Meirionydd  yn  y  1960au  a'r  1970au. 

•  Casglwyd  gwybodaeth  o  nythod  30  par,  yn  ymddangos  ar  ddwysedd  o  14  par/lOOkm 
2  o  fewn  planhigfeydd. 

•  Llwyddiant  y  nythod  (h.y.  faint  o'r  nythod  lie  goroesodd  yr  adar  ifanc)  oedd  81%  dros 
12  mlynedd. 

•  Dangosodd  arolygiadau  o  weddillion  ysglyfaeth  taw  colomenod  Cnlumba  spp.  a  brain 
orvus  spp.  oedd  y  rhan  fwyaf  o'r  bwyd. 

•  Nythodd  y  Gweilch  mewn  coed  conwydd  yn  unig,  gan  amlaf  llarwydd  a  phinwydd 
Douglas  gan  amlaf. 

•  Amrywiodd  meintiau'r  planhigfeydd  o  2ha  i  >900ha. 

•  Doedd  dim  tystiolaeth  o  nythod  wedi'u  niweidio  gan  gerbydau.  er  yr  oedd  tystiolaeth  o 
nythod  wedi’u  aflonyddu  gan  gerddwyr. 

•  Roedd  tystiolaeth  o  nythod  yn  cael  eu  difrodi  ar  fwriad  hefyd. 


INTRODUCTION 

Goshawks  were  known  to  have  increased  as  a  breeding  species  in  Wales  in  the  1960's  and  1970's, 
and  by  the  early  1 990’s  there  were  in  the  region  of  1 00  known  nests  (Lovegrove  et  al.  1 994).  Most 
of  the  information  and  knowledge  was  based  around  studies  in  south  Wales,  with  relatively  little 
knowledge  of  the  species  status  and  distribution  within  north  Wales.  As  an  attempt  to  address 
this,  and,  because  of  possible  threats  from  persecution  (egg  collectors,  falconers,  gamekeepers), 
the  authors  began  fieldwork  in  the  study  area  in  1992,  with  data  being  collected  over  the  next 
15  years  (until  2006.)  It  was  also  the  intention  to  assist  Forestry  Commission  staff  in  ensuring 
nest-site  protection. 

The  study  area  covered  ca.  21,000  ha  of  commercial  conifer  plantations  in  mid  and  north  Wales, 
part  of  Forestry  Commission  Wales’s  Coed  y  Mynydd  Forestry  District,  (Figure  1).  The  study 
area  comprised  three  study  sites:  study  site  1  was  in  Coed  y  Brenin,  study  site  2  in  Dyfi  forest  and 
study  site  3,  which  consisted  of  a  series  of  separate  plantations  of  variable  size,  from  in  excess  of 
4000  ha,  down  to  smaller  than  100  ha.  in  Ceredigion  and  part  of  Powys.  The  altitudinal  range  lies 
between  1 10m  and  380m.  Data  were  collected  from  30  pairs. 

The  conifer  plantations  were  dominated  by  Sitka  Spruce  Picea  site  hens  is,  with  areas  of  larch 
Larix  spp.,  Scots  Pine  Pinus  sylvestris  and  Douglas  Fir  Pseiidotsugci  menziesii  and  a  few  other 
species.  In  both  Coed  y  Brenin  and  Dyfi  Forest  areas  of  mature  Douglas  Fir  on  the  lower  slopes 
and  river  valleys  were  a  significant  landscape  feature.  Semi-natural  rough  grazing,  with  some 
areas  of  improved  in-bye,  surrounded  the  majority  of  the  plantations.  There  was  some  improved 
farmland  in  the  southern  part  of  the  study  area.  There  was  little  broadleaf  woodland,  and  there 
were  no  records  of  Goshawks  using  broadleaf  trees  as  nest-sites,  all  the  nests  found  being  located 
in  conifers. 


50 


Goshawks  are  legally  protected  under  Schedule  1  of  the  Wildlife  and  Countryside  Act  1981,  and 
a  Countryside  Council  for  Wales  (CCW)  licence  is  required  to  visit  nest  sites  during  the  breeding 
season. 

History  of  Goshawk  colonisation  of  the  study  areas 

The  re-establishment  of  Goshawks  in  the  UK  by  a  combination  of  deliberate  release  and  escapes 
from  falconers  has  been  well  documented  (e.g.  Kenward  et  al.  1981 :  Marquiss  &  Newton  1980). 
The  most  rapid  period  of  increase  of  breeding  Goshawks  in  UK  was  between  1975  and  1977 
which  correlated  with  peaks  of  imported  birds  by  falconers.  In  Wales,  Goshawks  probably  had 
become  extinct  by  the  early  nineteenth  century,  but  birds  began  to  be  seen  during  the  1950’s  and 
1960’s  with  a  confirmed  nest  being  found  in  1969.  By  the  early  1990’s  the  population  in  Wales 
was  estimated  to  have  been  about  150  pairs  (Lovegrove  et  al.  1994). 

Within  the  study  area  there  was  some  evidence  of  birds  present  in  Coed  y  Brenin.  prior  to 
falconers’  birds  deliberately  being  released  in  the  late  1960’s  and  early  1 970's.  For  example, 
William  Condry  (pers.  comm,  in  1993)  reported  two  displaying  near  Llanelltyd  on  16  May  1967, 
followed  by  several  sightings  of  single  birds  at  other  locations  near  Dolgellau  in  June  1967. 

The  first  falconer's  bird  known  to  have  been  released  was  on  8/10/67,  a  3-year-old  female  from 
Germany  released  by  Dr.  R.  Coope,  a  keen  falconer,  at  Llanellty  d.  There  was  a  subsequent 
sighting  near  Llanelltyd  on  27  March  1969.  Dr.  Coope  then  released  two  more  German  birds  on 
2  December  1969  near  Dolgellau,  and  then  eight  birds  in  January  1970,  all  in  and  around  Coed 
y  Brenin,  with  the  exception  of  one  bird  released  in  Dyfi  Forest.  Two  more  were  subsequently 
released  which  made  a  total  of  1 1  birds  released.  Some  birds  originated  from  Norway,  purchased 
from  an  undisclosed  source  in  Norway  for  ca.  £10  each,  the  others  from  falconer  colleagues. 
Dr.  Coope  apparently  became  inspired  to  release  Goshawks  after  he  had  heard  a  W.  Condry 
feature  on  the  radio.  W.  Condry  was  present  at  the  first  release,  and  he  mentioned  that  the  first 
bird  released  was  “ringed."  On  28  March  1971  Dr.  Coope  told  W.Condry  he  had  tried  to  obtain  a 
licence  to  release  birds  but  this  had  been  turned  down  (W.Condry  pers.  comm.).  It  seems  likely 
that  there  was  a  small  established  breeding  population  present  at  least  from  the  late  1960‘s,  and 
possibly  earlier. 

In  1991  the  RSPB  carried  out  a  survey  of  four  upland  conifer  forests  in  north  Wales,  which 
included  Coed  y  Brenin  and  Dyfi  Forest,  (Lindley  et  al.  1991).  In  Dyfi  Forest  four  active  nests 
were  located  and  three  were  found  in  Coed  y  Brenin. 

In  Ceredigion,  the  earliest  known  reference  to  Goshawks  was  1903  -  John  Walpole  Bond,  a 
notorious  egg  collector,  wrote  in  “The  Field*’  on  30  April  that  he  sawr  a  pair  in  a  south  east 
Cardiganshire  “hanging  wood”  (W.  Condry  pers.  comm.).  H.  Roderick  (pers.  comm.)  provided 
the  following  historical  records:  one  was  at  Cors  Caron  on  15th  April  1956,  a  female  was  at 
Devil's  Bridge  in  1971  and  there  were  a  further  16  sightings  in  the  north  of  the  county  up  to 
1980.  From  1981  sightings  of  Goshawks  were  annual  and  by  1988  two  pairs  had  been  located 
by  D.  Doody  in  mid  Ceredigion  in  upland  forests,  one  of  which  successfully  reared  young  the 
following  year.  In  1990  nests  were  found  by  A.V.  Cross  &  RE.  Davies,  at  three  localities  in 
Ceredigion  and  two  of  these  fledged  young. 
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Figure  1 .  The  study  area 


Goshawk  nest  in  Witches  Broom 
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METHODS 


Forestry  Commission  stock  maps,  which  show  the  tree  species  and  planting  date,  were  used 
to  identify  suitably  mature  stands  of  trees.  Historical  information  was  also  used  to  find  nest- 
sites.  These  suitable  areas  within  the  study  area  were  then  watched  for  display  activities  during 
February  and  March,  and,  once  birds  were  located,  the  most  likely  looking  stands  of  trees  were 
searched  on  foot.  Forestry  Commission  Wales  (FCW)  staff  were  very  helpful  in  providing 
records  of  sightings  of  birds  or  possible  nests. 

Fieldwork  was  most  intensive  during  the  years  1995-1999,  and  from  2001-2002,  and  during 
these  periods  the  authors  were  confident  that  all  active  pairs  were  located. 

In  1996  and  1997  blood  samples  were  collected  from  approximately  50  chicks,  in  order 
to  provide  a  DNA  data  base  of  the  population.  These  were  stored  as  part  of  a  database  at 
Nottingham  University,  under  the  supervision  of  Professor  David  Parkin. 

The  size  of  the  nest  was  measured;  the  depth  being  the  distance  between  the  top  of  the  nest  rim 
to  the  bottom  of  the  base  of  nest.  In  this  study  Goshawk  pairs  commonly  used  one  of  several 
nests  in  the  same  wood,  and  when  this  took  place,  the  distance  between  alternative  nests, 
usually  involving  two  or  three  nests,  was  measured  (see  Table  1 ). 

Work  was  carried  out  under  licence  from  CCW  and  permission  was  given  by  landowners  for 
access. 


Table  1.  Information  gathered  at  nest-sites  1992-1996 


Clutch  and  egg  size 

1996-1998 

Chicks  ringed  at  nest 

1991-2000 

Blood  samples  collected  from  sample  of  chicks 

1996,  1997 

Prey  remains,  adult  female  feathers,  and  pellets 
collected  at  nests 

1995-1999 

Tree  species  of  nest  tree 

1992-2006,  outside  the  breeding  season 

Distance  from  nest  to  nearest  physiographic 
feature  in  nest  wood 

1992-2006,  outside  the  breeding  season 

Size  of  nest  wood 

1992-2006,  outside  the  breeding  season 

Size,  height  and  aspect  of  nest  tree 

1992-2006,  outside  the  breeding  season 

Ht  above  sea  level  of  base  of  nest  tree 

1992-2006.  outside  the  breeding  season 

Size  of  nest  (diameter  and  depth) 

1992-2006,  outside  the  breeding  season 

Materials  used  to  construct  nests 

1992-2006,  outside  the  breeding  season 

Distance  between  nests  of  the  same  pair  within 
nest  wood 

1992-2006,  outside  the  breeding  season 

Distance  between  nest  and  next  closest  active  nest 

1992-2006,  outside  the  breeding  season 
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RESULTS 


Population  size  and  density 

Three  breeding  pairs  were  located  in  Study  Site  1,  part  of  Coed  y  Brenin  forestry'  plantation, 
which  totalled  2700ha.  This  equated  to  a  breeding  density7  of  11  pairs/  100km2.  Nests  were  on 
average  3.7km  (range  3.5km  to  3.9km)  apart. 

In  Study  Site  2,  Dyfi  Forest,  which  covered  6500ha,  the  eight  nest  sites  were  evenly  distributed, 
with  nests  on  average  2.5km  apart  (range  1 .7km  to  2.5km).  The  nest  territories  covered  the  whole 
afforested  area,  with  some  pairs  sharing  their  nest  territories  with  neighbouring  pairs.  One  pair 
shared  its  nest  territory  with  four  other  pairs.  In  this  study  site  Goshawks  occurred  at  an  overall 
density  of  12  pairs/100  km2  which  was  very  similar  to  Coed  y  Brenin. 

In  Study  Site  3  (Ceredigion/Powys),  which  covered  12000  ha  of  forest  divided  between  a  number 
of  plantations.  The  average  distance  between  the  19  territories  was  5  km  (range  1 .7km  to  8.5km). 
This  study  site  however  comprises  a  large  number  of  smaller  plantations  scattered  over  an 
extensive  area  unsuitable  as  nesting  habitat.  In  larger  plantations,  nests  were  closer,  e.g.  three 
nests  in  one  plantation  averaged  2.5km  apart.  In  this  Study  Site  the  overall  density  of  pairs  w  as 
16  pairs/100  km2,  which  was  greater  than  the  densities  recorded  in  Study  Sites  1  and  2  (11  and 
12  pairs/ 1 00km2  . 

Since  the  study  ended  evidence  has  been  provided  of  two  pairs,  just  outside  the  study  area  in 
Powys,  nesting  w  ithin  1.2km  of  each  other  (D.  Brown,  pers.  comm,  in  2007). 

Nest  site  selection 

Size  of  woodland  used 

Within  the  whole  study  area  there  was  a  huge  variation  in  the  size  of  the  plantations,  varying  in 
size  from  up  to  2700  ha  which  supported  three  pairs,  down  to  isolated  smaller  plantations  which 
held  only  single  pairs.  The  average  size  of  plantation  used  for  nesting  was  1014  ha  (range  16- 
2700ha),  and  the  majority  of  nests  were  within  plantations  greater  than  200  ha. 

There  were  several  occasions  when  pairs  remained  faithful  to  their  nest  wood  even  when 
substantial  areas  within  the  nest  wood  had  been  clear-felled.  On  one  occasion,  a  pair  have 
remained  and  successfully  nested  in  a  site  reduced  to  2ha  of  standing  trees. 

Aspect  of  nest-woods 

Of  the  21  nest  woods  measured  there  was  no  preference  shown  for  a  particular  aspect  w  ith 
woods  being  almost  equally  divided  between  southerly,  westerly  and  northerly  aspects.  There 
were  fewer  examples,  only  three  woods  ( 14%),  facing  east. 

Location  of  nests  in  nest  wood 

Within  nest  woods  on  steep  slopes,  nests  were  most  often  sited  in  the  higher  part  of  the  wood.  A 
commonly  used  nest  location  for  Goshawks  in  the  study  area  was  close  to  an  interface  w  ith  an 
adjoining  conifer  crop  of  similar  height.  The  reasons  for  this  were  unclear  but  it  is  possible  that 
this  background  “cover’  gave  the  nest  extra  protection  from  adverse  weather,  particularly  strong 
winds,  and  also  made  the  nest  less  noticeable  in  the  wood.  Of  34  sites  where  measurements  were 
taken.  20  were  at  or  less  than  25m  from  such  an  interface.  Most  sites  were  located  deep  w  ithin 
the  nest-wood  with  only  five  nests  less  than  70m  from  the  forest  edge,  the  closest  recorded  was 
20m.  Several  sites  were  also  located  close  to  open  areas  with  prominent  features  used  as  perches 
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by  males,  e.g.  tree  stumps,  wind-blown  root  plates,  dead  trees  etc. 

Number  of  nests  used 

Of  25  pairs  monitored,  the  same  nest  was  used  throughout  the  study  period  by  nine  pairs,  15 
pairs  used  two  or  three  alternative  sites  in  successive  years,  and  one  pair  is  known  to  have  used 
four  different  nests  during  a  period  of  five  years.  One  nest  was  used  every  year  for  at  least  12 
years,  and  successfully  reared  young  every  year  except  one.  Where  pairs  used  different  nests  the 
minimum  and  maximum  distances  recorded  between  nests  was  30m  and  1450m  with  a  mean  of 
405m  (n=20). 

Nests  were  occasionally  felled  during  felling  operations  outside  the  breeding  season,  the  pair 
then  often  relocating  within  close  proximity  of  the  original  nest.  However,  at  five  sites  new  nests 
were  not  relocated  despite  searching  and  it  is  likely  that  pairs  then  moved  further  away  from  the 
original  location,  but  probably  still  within  the  Study  Site. 

Altitude  of  nest  sites 

The  altitude  of  the  nest  trees,  i.e.  the  height  of  the  foot  of  the  tree  above  sea  level,  varied  between 
110  and  380m.  The  average  altitude  across  25  sites  measured  was  258m. 

Tree  species 

The  results  show  that  within  the  study  area  conifers  were  exclusively  selected,  with  larch  being 
the  most  popular  species.  There  were  no  records  of  Goshawks  nesting  in  a  broad-leaf  tree  within 
the  study  area,  even  though  there  were  ‘suitable’  available  broadleaf  trees  in  some  nesting 
territories. 

Table  2.  Height,  age  and  tree  species  selected  by  Goshawks  within  the  study  area 


Tree  species 

No. 

of  nests 

Mean  tree  height 

Mean  nest 
height 

Mean  age 
of  nest  tree 
(years) 

Larch 

28 

22.4  m  (13.4  -  29.3) 

12.9  m 
(8.7-16.4) 

55  (max.  74, 
min.  47) 

Douglas  Fir 

10 

30.4  m  (14.3-44) 

18.05  m 
(11.3-26.8) 

73  (max.  75, 
min.  45) 

Sitka/Norway 

Spruce 

6 

24.3  m  (22.4  -28) 

12.3  m 
(11.3-14) 

69  (max.  64. 
min.  45) 

Scots  Pine 

6 

17.5  m  (15.3  -  23) 

12.4  m 
(8-18.1) 

67  (max.  78, 
min.  50) 

Total 

50 

Mean  23.6m 

Mean  13.9m 

Mean  66 

Height  and  position  of  nests  in  nest  tree 

The  highest  recorded  nest  height  was  26.8m  above  ground  level  in  a  Douglas  Fir.  The  lowest  was 
in  a  Scots  Pine  at  8.0m.  Nearly  all  nests  were  situated  against  the  main  trunk  of  the  tree,  often 
on  the  first  rosette  /whorl  of  suitable  branches,  approximately  two  thirds  of  the  way  up  the  tree. 
This  was  particularly  common  in  larches  with  1 7  nests  located  on  the  first  branch  or  whorl  of 
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branches.  Most  nests  were  built  on  a  live  branch,  but  occasionally  in  larch  the  nest  was  situated 
on  the  first  available  large  branch,  which  was  occasionally  dead.  In  Douglas  Firs  in  particular 
the  nests  were  often  sited  high  above  other  suitable  live  branches,  five  nests  being  situated  on 
live  branches  from  1  to  5  m  above  the  first  live  branches.  Nests  were  occasionally  located  where 
the  main  trunk  forked.  There  was  one  record  of  a  nest  being  built  on  to  an  existing  "platform*’ 
provided  by  a  2m  diameter  growth  of  “witches  broom*’,  a  branch  proliferation  most  commonly 
seen  on  broadleaves,  but  also  found  on  conifers,  particularly  larch. 

Other  unusual  nest-trees  included  some  extremely  thin  trees,  particularly  weak  specimens  of 
larch,  e.g.  at  a  site  in  central  Ceredigion,  and  one  nest  on  a  windblown  Sitka  Spruce,  the  nest 
being  supported  by  the  fallen  spruce  where  it  had  lodged  against  an  upright  tree.  Occasionally 
Goshawks  were  recorded  using  old  Raven  Corvus  corax  and  Buzzard  Buteo  buteo  nests. 

Size  of  nest  tree 

Measurements  were  taken  from  35  nest  trees.  Goshawks  showed  a  clear  preference  for  the  largest 
tree  within  the  group  of  trees  in  the  near  vicinity  of  the  nest  tree  (see  Table  3).  Spacing  and 
density  of  trees  is  shown  in  Table  4,  where  the  overall  mean  distance  between  nest  trees  and  the 
five  nearest  trees  was  4.75m. 

Table  3.  Mean  diameter  at  breast  height  of  nest  trees  used  by  Goshawks 


Tree  species 

Mean  diameter  at 
breast  height  (cm) 
of  nest  tree 

Mean  diameter  at  breast 
height  (cm)  of  five  nearest 
trees  to  nest  tree 

Sample  size 

Douglas  Fir 

58 

51 

8 

Larch 

33 

27 

18 

Sitka/ 

Norway  Spruce 

34 

30 

3 

Scots  Pine 

35 

30 

6 

Overall  means 

40 

34 

Table  4.  Mean  distance  between  nest  tree  and  the  five  nearest  trees,  and  the  density  of 

trees  at  nest-sites  of  Goshawk 


Tree  species 

Mean  distance  nest  tree 
to  5  nearest  trees  (m) 

Sample  size 

Density 

stems/ha 

Sample  size 

Sitka/Norway 

spruce 

3.76 

4 

330 

4 

Douglas  fir 

6.98 

8 

199 

8 

Scots  pine 

4.0 

6 

418 

6 

Larch 

4.26 

17 

610 

18 

Overall  means 

4.78 

393 

56 


Size  and  construction  of  nests 

Nests  were  constructed  and  lined  with  materials  taken  from  the  main  species  of  the  plantation 
within  which  the  nest  was  located.  There  were  also  two  records  of  nests  in  Scots  Pine  being  lined 
with  small  amounts  of  other  species  (Rowan  Sorbus  aucuparia ,  Heather  Calluna  vulgaris  and 
Sitka  Spruce).  One  larch  nest  was  also  constructed  of  Douglas  Fir. 

Table  5.  Dimensions  of  Goshawk  nests  (n= 1 7) 


Tree  species 

Sample 

size 

Length  (cm) 

Breadth  (cm) 

Depth  (cm) 

Douglas  Fir 

6 

167  (range  160-185) 

132  (range  160-105) 

73  (range  38-105) 

Larch 

5 

135  (range  1 10-165) 

102  (range  75-130) 

80  (range  60-100) 

Scots  pine 

4 

125  (range  100-160) 

91  (range  65-1 10) 

78  (range  32-1 10) 

Sitka/ 

Norway  spruce 

2 

140  (range  120-160) 

115  (range  110-120) 

56  (range  48-65) 

Overall  means 

141 

122 

70 

Use  of  nests  by  other  species 

There  were  several  examples  of  Goshawks  and  Buzzard  using  the  same  nests  in  consecutive  years. 
At  a  site  in  Dyfi  forest  a  pair  switched  nest-sites  in  the  same  w  ood,  having  used  nest  A  for  at  least 
4  consecutive  years,  and  then  nesting  in  nest  B  in  the  same  wood  for  1 0  years,  before  then  moving 
back  to  nest  A.  Nest  A  was  occupied  by  a  pair  of  Buzzards  until  the  Goshawks  moved  back  in. 
At  one  site  in  Ceredigion  a  nest  was  used  for  a  minimum  of  five  years  by  Goshawks,  then  by 
Buzzards  for  one  year,  and  then  reoccupied  by  Goshawks  until  the  study  ended.  A  similar  pattern 
of  occupancy  occurred  at  a  site  in  mid  Ceredigion  where  a  nest  was  occupied  by  Goshaw  ks  for 
three  years,  then  occupied  by  Buzzards  for  one  year,  before  Goshawks  re-occupied  the  site  the 
following  year.  There  were  three  records  of  Goshawks  using  old  Raven  nests. 

Clutch  size 

A  total  of  60  clutches  were  measured  in  3  years,  1996-1998: 

Table  6.  Clutch  size  in  study  area,  1996,  1997  and  1998 


Year 

No.  of 
clutches 

Clutch  size:  no.  of  nests  having  1, 

2,  3  or  4  eggs 

Mean 

1 

2 

3 

4 

1996 

19 

1 

2 

8 

8 

3.21 

1997 

20 

2 

5 

9 

4 

2.75 

1998 

21 

0 

2 

15 

4 

3.09 

Total 

60 

3 

9 

32 

16 

3.02  (mean) 

Egg  size 

Mean  egg  size  was  56mm  x  44mm  (n=  116),  within  the  range  of  previous  studies  (Cramp  & 
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Simmons  1980,  Schonwetter  1967,  in  Cramp  &  Simmons  1980.  Toyne  1994)  (see  Table  12). 


Table  7:  Egg  biomass  data  for  Northern  Goshawk 


Mean  Egg 
size  (mm) 

Sample  no. 

Range  of  egg 
size  (mm) 

Study 

59x45 

n  =  150 

51-65  x  41-49 

Cramp  &  Simmonds  19801 

55x43 

n=  10 

53  -38  x41-44 

Schonwetter  1967  in  Cramp  &  Simmons  19802 

58  x  45 

n  =  94 

52-64x41  -48 

Toyne  19943 

56  x  44 

n  =  116 

51-61  x  41-48 

This  study 

1  Relates  to  eggs  of  the  nominate  race  gentilis  taken  from  major  European  museum  collections. 

2  Of  the  race  arrigonii  which  is  from  Corsica  and  Sardinia. 

3  From  five  areas  of  England  and  South  Wales 

Breeding  success 

Overall,  within  the  study  period  of  12  years,  there  were  170  nesting  attempts  of  which  137  (81%) 
were  successful,  i.e.  fledged  young. 


Table  8.  Nest  outcomes  1993-2006 


No.  of  sites 

Successful 

Unsuccessful 

1993 

6 

6 

0 

1994 

6 

6 

0 

1995 

13 

13 

0 

1996 

18 

16 

2 

1997 

15 

15 

0 

1998 

22 

19 

3 

1999 

15 

9 

6 

2000 

9 

9 

0 

2001 

19 

14 

5 

2002 

23 

15 

8 

2003 

No  survey 

2004 

No  survey 

2005 

12 

7 

5 

2006 

12 

8 

4 

Reasons  for  nest  failure 

Of  the  33  recorded  nest  failures  31  failed  either  at  the  egg  or  early  young  stage,  and  most  were 
thought  to  be  due  to  natural  causes,  caused  by  weather  conditions,  food  shortage  etc.  At  three  of 
these  sites  which  failed  due  to  natural  causes,  there  were  three  records  of  young  eaten  by  another 
predator  with  remains  of  chicks  found  at  or  near  the  nest. 
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Brood  size 


Table  9.  Mean  brood  size  at  fledging  of  Goshawk  in  study  area  1991-2002 


Year 

No.  of  broods 

No.  of  nests  having  1,2,3,  or  4  chicks 

12  3  4 

Mean  brood  size 

1991 

2 

1 

1 

2 

1992 

3 

1 

1 

1 

2 

1993 

6 

1 

1 

4 

2.5 

1994 

6 

3 

1 

2 

1.83 

1995 

14 

5 

5 

4 

1.93 

1996 

16 

1 

4 

9 

2 

2.75 

1997 

15 

5 

6 

4 

1.93 

1998 

19 

5 

9 

4 

1 

2.05 

1999 

9 

6 

1 

2 

1.55 

2000 

9 

5 

3 

1 

1.66 

2001 

14 

3 

5 

6 

2.21 

2002 

15 

7 

7 

1 

1.6 

Total 

128 

43 

43 

38 

4 

2.0  overall  mean 

Ringing 

Recoveries  of  Goshawks  ringed  in  Wales  confirm  the  species  sedentary  nature.  However  juveniles 
are  capable  of  dispersing  long  distances  from  their  natal  areas,  as  is  demonstrated  by  two  birds 
ringed  during  this  study,  one  travelling  75km  and  the  other  94km.  However,  the  majority  of 
recoveries  show  that  juveniles  generally  do  not  disperse  far  from  their  natal  sites  (see  Table  10). 
There  were  three  records  of  remains  of  juveniles  at  or  near  fledging  being  found  near  the  nest, 
having  been  caught  and  eaten  by  another  raptor. 


There  is  evidence  from  this  study  (two  out  of  eight  ringing  recoveries,  see  Table  10),  of  young 
birds  being  attracted  to  Pheasant  rearing  pens,  a  behaviour  which  has  been  well  documented 
(Avery  &  Leslie,  1990).  187  juveniles  were  ringed  from  1991  to  1999. 


Table  10.  Sex  ratios  of  pulli  ringed  in  study  area  1991-1999 


Note  l: 


Year 

No.  ringed 

Male 

Female 

Unknown1 

1991 

4 

0 

1  (25%) 

3 

1992 

6 

2(33%) 

2  (33%) 

2 

1993 

16 

7  (43%) 

6  (37.5%) 

3 

1994 

22 

8  (36%) 

9(41%) 

5 

1995 

23 

9(39%) 

12(52%) 

2 

1996 

41 

20(49%) 

21(51%) 

1997 

27 

15(55.5%) 

12(44%) 

1998 

37 

25(68%) 

12(32%) 

1999 

11 

6(54.5%) 

5(45%) 

Overall  mean 

21 

10(48%) 

9  (43%) 

he  sex  of  some  young  chicks  during  the  early  years  of  the  study  was  not  determined. 


59 


Table  11.  Natal  dispersal  based  on  ringing  recoveries 


Sex 

Distance 

(km) 

Age  since 
ringing 

Reason  for 

recovery 

Date  &  place  found 

Male  GF06178 
Dyfi  Forest 

11 

594  days 

Dying,  in  poor 
condition 

30/01/95 

Dolgellau,  Gwynedd 

Male  GF06180 
Dyfi  Forest 

18 

125  days 

Shot  at 
pheasant  pen 

20/10/93 

Plas-rhiw-saeson.  Powys 

Male  GF23497 
Dyfi  Forest 

75 

1 32  days 

Injured  wing 

30/10/94 

Cwm  Cou,  Newcastle  Emlvn 

Female  HT48486 
Ceredigion 

94 

57  days 

Caught  in 
mist-net 

1 1/08/95 

Near  Fishguard.  Pembs 

Female  HT67290 
Dyfi  Forest 

4 

69  days 

Dead,  hit  power 
lines 

18/08/97 

Machynlleth.Powys 

Male  GF89003 
Ceredigion 

13 

51  days 

Hit  glass  window 

04/08/97 

Near  Aberystwyth.  Ceredigion 

Male  GF89046 
Ceredigion 

74 

125  days 

Shot 

19/10/00  nr  Pontfaen. 
Hay-on-Wye.  Powys 

Male 

GF  89017 
Ceredigion 

33 

1 80  days 

Choked  in  netting 
of  Pheasant  pen 

15/12/98 

Nr  Boncath.  Pembs 

Food  during  breeding  season 

A  total  of  297  prey  remains  were  gathered  in  the  vicinity  of  or  at  27  nests  during  the  period  1995 
to  1999  (see  Table  1 1).  From  this  analysis  corvids  Corvus  spp.  and  pigeons  Columba  spp.,  were 
found  to  be  the  most  common  prey  items,  forming  82%  of  the  identifiable  prey  remains.  This 
was  very  similar  to  other  studies  in  Welsh  sites  (Findley  et  al.  1991.  Toyne  1994).  In  this  study 
nestlings  or  recently  fledged  young  birds  formed  the  majority  of  the  identifiable  remains  found  at 
nests.  Goshawk  remains  were  thought  to  be  nestlings  of  the  same  breeding  pair.  It  has  been  well 
documented  that  Goshawk  chicks  occasionally  kill  their  nest-mates  (e.g.  Estes  et  al.,  1999.  in 
Kenward  2006).  Of  the  two  mammal  species  recorded  (Rabbit  and  Grey  Squirrel).  Grey  Squirrels 
were  the  most  common  species  identified.  It  has  been  shown  that  analysis  of  prey  remains 
collected  at  nests  can  indicate  Goshawk  diet  during  the  spring,  but  underestimates  young  bird 
prey  and  mammals  (Kenward  2006),  and  also  only  represents  30-40%  of  prey  taken  (Sulkava 
1964,  in  Kenward  2006). 

Pellets  and  adult  female  feathers  were  also  collected.  Pellet  analysis  proved  disappointing  with 
only  an  unidentifiable  k'grey  feather’  mixture  produced  with  only  the  occasional  identifiable 
feather  as  of  Jay  and  with  very  few  bones  remaining.  This  was  possibly  because  Goshawks 
digestive  juices  are  too  strong,  or  because  they  take  large  prey  which  needs  to  be  dismembered, 
and  consequently  bones  were  not  swallowed!  However  there  were  interesting  results  from  the 
feather  analysis. 
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Table  12.  Goshawk  Prey  Remains  1995  -  1999 


Species 

Wood 

pigeon/ 

feral 

Carrion 

Crow 

Jay 

Song/ 

Mistle 

Thrush 

Grey 

Squirrel 

Magpie 

Rabbit 

Misc2 

No  of 
prey  units1 

114 

91 

30 

18 

17 

10 

6 

11 

% 

38 

31 

10 

6 

6 

3 

2 

4 

Total  prey  units  =297 

1  The  unit  of  prey  counted  is  the  sternum  (the  breast  bone)  for  avian  species  and  skull,  skin  or 
spinal  column  of  mammals.  In  the  absence  of  sternii  the  following  were  counted  as  one  prey 
unit  for  birds:  total  number  of  humerus  or  coracoid  (the  shoulder/upper  w  ing  bones),  divided  by 
two  minus  the  total  of  sternii  identified.  In  the  absence  of  suitable  bones  then  the  presence  of  a 
species  feathers  were  counted  as  one  unit.  This  was  particularly  important  for  thrushes  and  other 
passerines,  the  bones  of  which  do  not  often  survive  as  identifiable  prey  remains.  In  the  above 
analysis  we  were  careful  to  avoid  duplicate  counts. 

2  Goshawk  4,  Kestrel  Fa/co  tinnunculusX ,  Pheasant  Phcisianus  colchicus  3.  Chaffinch  Fringilla 
coelebsX ,  unidentified  passerine  1,  domestic  chicken  1. 

Site  fidelity  from  moulted  adult  feathers 

Some  29  moulted  primary  and  tail  feathers  from  females  at  nine  nests  were  collected  between 
1993  and  1998.  This  showed  that  during  this  period  (6  years)  the  same  female  was  identified  at 
seven  of  the  sites,  but  at  two  of  the  sites  the  female  changed.  This  w  as  shown  by  comparison  of 
individual  feathers,  w  ith  each  female  having  a  unique  pattern  of  barring. 

DISCUSSION 


Breeding  density 

Breeding  density  data  from  European  studies  appear  to  show  a  considerable  variation  in  different 
areas  (Toyne  1994,  Kenward  1979).  One  major  problem  with  comparison  however  is  the  way 
densities  in  different  papers  are  quoted,  in  particular  the  variation  in  the  amount  of  non-w  oodland 
habitat  area  included  in  the  calculation. 

The  mean  of  14  pairs/1 00km2  in  this  study  would  initially  appear  to  be  high,  but  this  is  based  on 
a  density  area  of  100%  woodland  plantation  cover,  whereas  density  data  from  most  other  studies 
are  based  on  areas  with  a  much  smaller  proportion  of  woodland  cover.  Densities  given  for  13 
other  sites  in  central  Europe  had  a  percentage  woodland  cover  ranging  from  7  to  74%,  with  one 
not  given  (Toyne  1994).  If  one  calculates  a  density7  from  the  woodland  percentage  given  to  100% 
woodland,  densities  are  comparable  or  lower,  with  the  exception  of  Mediterranean  Spain.  Poland 
and  north  Germany,  which  are  much  higher  at  over  40  pairs/lOOkm2. 

In  Cramp  &  Simmons  (1980)  it  is  stated  that  nesting  territories  of  adjacent  pairs  are  rarely  closer 
than  3km.  This  study  found  a  mean  distance  between  nest  territories  of  3.7  km.  Anon  (1989) 
found  an  average  territory  size  of  600ha  in  one  area,  and  in  another  a  maximum  territory  size  of 
1400ha.  The  same  study  found  the  mean  distance  between  active  nests  to  be  1500m  the  closest 
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recorded  being  two  active  nests  only  1  km  apart.  This  study  (Anon  1 989)  however,  was  in  low  land 
woodland  with  numerous  prey  contrasting  with  this  study,  where  the  majority  of  nest  territories 
were  located  in  upland  conifer  plantations  with  lower  numbers  of  potential  prey. 

Breeding  success-unnatural  nest  failures 

Goshawk  breeding  success  throughout  the  period  of  the  study  was  good,  w  ith  81%  of  nesting 
attempts  being  successful.  This  compares  well  with  other  studies  in  Wales.  Toyne  (1994)  recorded 
72%  success  over  a  period  of  seven  years.  A  survey  of  Goshaw  ks  in  the  Berwyn,  north  Wales  in 
1995  (Squires  &  Falshaw  1996),  found  71%  of  nests  successful  (n=7). 

During  the  period  of  this  study  Goshawk  breeding  success  has  not  been  seriously  affected  by 
persecution,  though  there  has  been  some  evidence  of  unlawful  disturbance.  Climbing  equipment 
was  found  in  Coed  y  Brenin  forest  close  to  a  nest  in  1998.  and  there  was  evidence  of  a  tree  hav  ing 
been  climbed  at  a  site  in  north  Ceredigion  in  2001.  At  a  site  in  north  Tywi  forest,  Ceredigion, 
a  nest  was  deliberately  destroyed  on  at  least  three  occasions  (1998,  1999.  2001).  There  was 
evidence  that  egg  collectors  operated  in  the  area  in  2004,  targeting  Red  Kite  Milvus  xxxx  and 
Goshawk  (K.  Jones,  pers.  comm,  to  DS  in  2004).  Other  studies  have  also  found  evidence  of  thefts 
of  nestlings  and  deliberate  destruction  of  nests  (Toyne  1994),  and  in  some  populations  in  northern 
England  breeding  success  has  been  seriously  affected,  e.g.  in  part  of  the  Dark  Peak  in  the  Peak 
District  (M.  Taylor,  pers. comm.). 

Egg  size 

Although  the  mean  egg  size  in  this  study  was  within  the  range  of  the  studies 
interesting  to  note  that  compared  with  six  other  central  European  studies,  in 
the  Netherlands,  Czechoslovakia,  Finland  and  USSR  (Glutz  Von  Blotzheim, 
size  was  slightly  smaller. 

Prey  during  breeding  season 
This  study  found  that  pigeons,  mainly  Wood  Pigeons  Columba  palumbus,  and  Carrion  Crows 
Corpus  corone  were  the  most  numerous  prey  items.  This  was  similar  to  other  studies  in  western 
Europe.  Most  German  studies,  for  example,  found  domestic  pigeons  C.  livia  to  be  the  number 
one  prey  item  (Opdam  et  al,  1977).  In  some  years  Wood  Pigeons  have  been  known  to  account  for 
as  much  as  41%  of  prey  brought  to  nests  in  central  Europe  (Tinbergen  1936,  Uttendorfer  1952, 
in  Kenward  1979). 

Clutch  and  brood  size 

Mean  clutch  size  was  3.02  (n=  60)  which  was  smaller  than  other  studies  e.g.  Anon  1990  which 
found  3.96  (m=47).  In  Anon  (1990)  mean  brood  size  was  2.76  chicks  (n=  45),  compared  to  2.0 
(n=128)  in  this  study.  Of  the  60  nests  where  clutch  size  was  know  n  109  (60.2%)  of  the  181  eggs 
produced  young.  This  compared  to  63.4%  of  186  eggs  (Anon  1990).  The  Anon  (1990)  study  was 
based  on  an  establishing  population  which  has  since  stabilised,  and  clutch  size,  brood  size,  and 
productivity  have  all  since  reduced  (J.  Lewis,  pers.comm). 

Goshawks  in  Commercial  Forests 

The  potential  for  forest  operations  to  cause  desertions  has  been  recognised,  and  highlighted  in 
previous  publications,  e.g.  Petty  (1988). 

Within  this  study  area  liaison  with  FCW  staff  and  other  landowners  has  evolved  since  1990. 
Even  though  the  potential  colonisation  of  the  forest  by  Goshawks  was  likely  to  increasingly 
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constrain  forestry  operations,  there  was  generally  full  support  from  FCW  staff.  Full  cooperation 
and  communication  took  place  with  the  conservation  rangers  in  the  appropriate  forest  area, 
who  regularly  supported  the  authors  by  accompanying  them  on  site  visits,  helping  with  ground 
searches,  and  feeding  back  information  from  forestry  workers.  Training  sessions  were  held  by 
RSPB  to  improve  awareness  of  the  species.  A  system  was  devised  for  recording  nests  on  an 
FCW  database  and  the  information  was  relayed  to  forestry  workers  who  observed  an  "exclusion 
zone”.  later  renamed  a  "consultation  zone*’,  within  which  forestry  activities  were  stopped  during 
the  period  Feb  1st  to  July  31st.  Consultation  zones  were  defined  as  a  circular  area  of  400  metres 
radius  around  active  nests.  This  followed  recommendations  by  Petty7  (1988)  regarding  measures 
to  avoid  disturbance  to  nests.  When  new  nests  were  located.  FCW  staffs  were  informed  so  that 
disturbance  was  minimised. 

The  system  generally  worked  well  with  only  a  few  occurrences  of  accidental  disturbance  causing 
failure  to  active  nests.  A  few  nest  trees  were  destroyed  by  felling  operations  during  the  winter, 
often  during  thinning  operations.  More  could  have  been  done  to  retain  existing  sites  by  avoiding 
the  nest  trees  during  thinning  operations,  and  avoiding  groups  of  trees  holding  established 
nests  during  clear-fell  operations.  During  the  study  period  three  established  sites  had  nest  trees 
felled  during  thinning  operations.  There  have  been  four  examples  of  stands  of  trees  being  felled 
surrounding  the  entire  group  of  trees  within  which  the  nest  is  situated,  where,  in  the  authors 
view,  with  little  disruption  to  the  felling  programme,  the  nest  site  could  have  been  retained  intact. 
There  were  also  occasions  when  the  entire  stand  of  trees  was  clear-felled  in  winter,  including  the 
nests,  e.g.  in  two  plantations  in  2006  near  Devils  Bridge  when  two  stands  of  5ha  and  6ha  were 
felled.  The  advantages  of  protecting  the  nest-site  trees  is  that  the  pair  is  more  likely  to  remain  at 
the  same  site,  thus  reducing  time  in  future  years  relocating  nests,  and  reducing  the  chances  of  new 
sites  being  unintentionally  felled.  There  are  also  biodiversity  benefits  of  retaining  some  mature 
stands,  such  as  providing  habitat  for  birds,  including  Wood  Warblers  Phylloscopus  sibilatrix  and 
Redstarts  Phoenicians  phoenicurns. 

With  the  reorganisation  of  FCW  in  1996  and  2001  resources  have  been  spread  more  thinly  and 
consequently  the  amount  of  fieldwork  undertaken  by  their  staff  has  been  reduced.  FCW  now 
have  decided  to  prioritise  survey  work  at  known  sites  which  may  be  affected  by  forest  operations, 
and  have  reduced  fieldwork  to  ascertain  whether  know  sites  are  active,  or  to  find  new  nests.  This 
reduction  in  fieldwork  has  resulted  in  a  lack  of  knowledge  of  current  sites. 

Nests  and  public  access 

Two  nests  were  located  close  to  main  tracks  and  paths  used  fairly  heavily  by  the  general  public. 
One  nest  which  was  located  close  to  a  busy  visitor  centre  was  deserted,  and  another  close  to  a 
recently  developed  footpath  used  mainly  by  dog  walkers  was  also  deserted.  A  nest  at  another 
site  in  Dyfi  Forest  was  used  as  a  “showpiece”  nest,  being  easily  viewable  from  a  vehicle.  This 
‘showpiece’  nest  failed  at  least  twice  at  the  egg  stage.  There  was  however  no  evidence  of  vehicular 
through  traffic  by  motor  bikes  and  cars,  that  is  not  stopping,  causing  disturbance. 

Goshawks  usually  nest  in  secluded  areas,  not  frequently  disturbed  by  forest  or  leisure  activities, 
and  are  often  not  visible  from  main  access  tracks.  In  Coed  y  Brenin  Goshawks  appeared  to  prefer 
the  more  remote  areas  of  the  plantation,  tending  to  avoid  the  stands  of  Douglas  fir.  probably 
because  of  their  location  in  the  lower  riparian  zones  which  were  often  more  frequented  by 
people. 

Although  most  Goshawk  nests  were  located  deep  within  the  nest-wood.  Goshawks  sometimes 
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were  recorded  taking  over  an  old  buzzard  nest,  a  species  which  often  nests  on  the  edge  of  woods. 
This  has  been  recorded  in  other  studies,  e.g  Toyne  (1994). 

Conserving  the  nest-sites 

Nest-finding  is  not  easy,  requiring  fieldcraft  skills,  time  and  effort,  and  other  resources.  Some 
nest  sites  took  two  fieldworkers  eight  hours  to  locate.  If  the  site  is  destroyed  during  a  winter 
felling  operation  or  by  disturbance  through  a  change  of  use  of  the  forest  then  the  time  invested 
into  locating  the  nest  is  wasted.  To  relocate  the  pair  the  process  of  nest-finding  would  then  have 
to  be  repeated. 

The  following  suggested  measures  are  recommended  to  improve  the  efficiency  and  effectiveness 
of  nest  protection: 

a)  Ensure  the  site  is  conserved  in  forest  re-design  plans  for  future  management  of  the 
forest 

b)  Mark  nest  trees  in  order  to  safeguard  nest-trees  from  thinning  operations 

c)  Allocate  resources  towards  nest  surveys  and  protection 

d)  Run  training  sessions  for  raptor  nest  identification,  survey  techniques,  and  to  raise 
issues  of  wildlife  crime 
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AN  EXCEPTIONAL  RAVEN  NESTING  SITUATION 


Whilst  visiting  a  traditional  Raven  Corvus  corax  nest  site  on  the  coast  of  Anglesey  during 
February  2005  I  inadvertently  flushed  a  Raven  from  within  a  large  empty  Ministry  of  Defence 
building  on  a  nearby  old  shooting  range  and  on  inspection  I  discovered  an  occupied  nest.  The 
building  was  a  flat-roofed,  oblong  structure  of  reinforced  concrete  with  a  large  open  doorway 
at  one  end  and  had  previously  been  used  as  an  indoors  shooting  gallery'.  The  nest  was  wedged 
behind  a  steel  girder  in  the  enclosed  roof  space  and  was  actually  an  old  Chough  Pyrrhocorax 
pyrrhocorax  nest  that  had  been  used  during  the  previous  year  and  had  been  refurbished  by  the 
Raven.  The  position  of  the  nest  was  such  that  the  sitting  female  could  not  see  the  outside  of  the 
building  and  was  entirely  reliant  on  the  agitated  calls  of  the  male  to  alert  her  to  approaching 
danger,  at  which  point  she  would  fly  down  and  out  through  an  open  doorway. 

It  is  well  known  that  Ravens  do  occasionally  nest  on,  or  in.  man-made  structures  such  as  ruined 
buildings  and  mines  but  of  all  such  sites  that  I  have  previously  observed,  the  sitting  bird  always 
had  a  direct  line  of  sight  to  the  outside  or  of  the  open  sky.  None  approached  the  degree  of 
enclosure  as  at  this  particular  nest  which  I  suspect  had  been  used  as  a  last  resort  due  to  a  total 
lack  of  suitable  nest  sites  in  this  area  and  possibly  encouraged  by  the  successful  nesting  of  the 
Choughs  the  year  before.  Only  one  youngster  successfully  fledged  from  the  nest  which  was  not 
reused  during  subsequent  years. 

As  well  as  being  an  exceptional  nest  site,  the  building  was  within  the  territorial  range  of  an 
established  pair  of  Ravens  and  there  was  good  observational  evidence  during  2005  that  this 
female  had  been  supported  by,  and  presumably  mated  with,  the  male  of  the  pair  that  had  a  regular 
nest  site  on  a  small  cliff  550m  further  along  the  shoreline.  This  second  female  had  been  present  in 
the  area  since  2003  but  had  not  previously  attempted  to  nest  and  usually  remained  w  ithin  a  small 
subsection  of  the  pair's  territory  close  to  the  building.  Both  sites  could  be  viewed  simultaneously 
at  long  distance  and  observations  confirmed  that  the  second  female  was  a  lone  bird  whose 
presence  w  ithin  the  territory  had  been  accepted  and  tolerated  by  the  resident  pair.  No  aggression 
or  conflict  was  ever  observed  between  them  and  during  my  nest  visits  all  three  Ravens  would  join 
together  in  displaying  agitated  behaviour  at  my  presence. 

During  February  2005  the  nest  of  the  regular  female  had  failed  and  it  is  thought  that  this  may  have 
been  a  contributing  factor  leading  to  the  male’s  bigamous  relationship  with  the  second  female. 
Despite  this  failure  the  bonding  between  the  established  pair  remained  strong  throughout  the 
season  and  both  birds  were  seen  attending  the  building  site  especially  during  the  late  chick  stage. 
On  no  occasion  did  I  see  either  one  of  the  resident  pair  entering  the  building  and  observations 
suggested  that  food  passes  to  the  second  female  took  place  on  the  ground  outside  the  building's 
entrance. 

Discarded  bits  of  Rabbit  Oiyctolagus  cuniculus  fur/skin  found  here  and  at  the  male’s  regular 
perch  on  the  sea  cliff  suggested  that  rabbit  was  an  important  food  item  along  with  occasional 
sheep  carrion.  When  the  youngster  eventually  fledged  it  remained  within  the  building  for  several 
days,  flying  between  the  girders  in  the  roof  space,  before  venturing  outside. 

Although  the  second  female  remained  in  the  area  for  two  more  years  she  did  not  make  any 
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further  nesting  attempt.  However,  during  2007  the  cliff  nest  of  the  regular  pair  had  an  abnormally 
large  clutch  of  eight  eggs.  Only  five  of  these  hatched  and  it  is  thought  that  the  second  female 
may  possibly  have  dumped  one  or  two  eggs  into  the  nest.  In  2008  major  construction  works 
commenced  in  the  area  causing  considerable  disturbance  and  the  absence  of  the  second  female 
suggested  that  she  had  deserted  the  site.  The  regular  pair  remained  in  the  area  but  was  also 
affected  by  the  works  and  failed  to  breed. 

Interestingly  there  does  not  appear  to  be  any  previous  references  to  bigamous  male  Ravens 
although  such  behaviour  has  been  occasionally  recorded  among  other  corvid  species. 

Julian  Driver,  Hafody  Fedwen,  Gwyl/t  Road,  Lllanfairfechan,  North  Wales  LL33  OEG 
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THE  DIET  OF  BARN  OWLS  Tyto  alba  AT  TWO  SITES 

IN  WEST  WALES 


This  note  reports  on  the  diet  of  the  Bam  Owl  Tyto  alba  at  two  sites  in  west  Wales;  Carmarthenshire 
and  West  Gower. 

Diet  was  determined  by  analysing  the  contents  of  regurgitated  pellets.  The  pellets  were  stored 
frozen  for  a  minimum  of  48  hours.  After  thawing,  each  pellet  was  dissected  individually  using 
forceps  and  dissecting  needles,  searching  the  matrix  thoroughly  for  the  remains  of  prey.  Where 
possible  prey  remains  were  identified  to  species  level.  The  minimum  number  of  individuals  was 
determined  and  from  this  percentage  frequency  was  calculated.  As  pellet  collection  from  each 
site  was  not  contemporary  the  results  for  each  are  presented  separately. 

Carmarthenshire 

In  2004  at  least  one  Barn  Owl  roosted  in  a  Barn  Owl  box  situated  in  the  biomass  building  of  the 
National  Botanic  Garden  for  Wales  (NBGW).  Pellets  were  collected  during  April  of  the  same 
year.  Pellets  were  found  throughout  the  building,  with  a  higher  density  underneath  the  nest  box 
and  close  to  the  building’s  shutters  (where  the  birds  entered  and  exited). 

A  total  of  49  pellets  were  collected,  from  which  the  remains  of  a  minimum  of  105  prey  items 
representing  at  least  five  species  were  recovered.  Two  species  accounted  for  over  90%  of  the 
owl's  diet;  Field  Vole  Microtus  agrestis  accounting  for  the  vast  majority  of  prey  items  taken 
(74.30%),  with  Common  Shrew  Sorex  araneus  the  second  most  abundant  species  recorded 
(16.7%).  Mice,  in  the  form  of  Apodeumns  spp.,  and  unidentified  bird  species  were  present  at  near 
equal  proportions  (5.3%  and  5.2%  respectively). 

On  a  number  of  occasions  a  number  of  whole  prey  remains  were  found  beneath  or  close  to  the 
nest  box.  There  were  predominantly  Field  Voles,  which  is  consistent  with  the  prevalence  of  the 
species  in  diet  of  the  Bam  Owls  at  this  site. 

West  Gower 

During  July  2007  a  single  Barn  Owl  was  found  roosting  in  an  abandoned  bam  in  west  Gower. 
From  the  large  quantity  of  pellets  on  the  floor  the  bam  appeared  well  used  for  a  considerable 
period  but  contained  no  nesting  opportunities.  The  majority  of  pellets  had  degraded  forming  an 
amorphous  mass.  Therefore  thirty  of  the  freshest  looking  pellets  were  collected  from  which  the 
remains  of  a  minimum  of  103  individuals  of  at  least  6  taxa  were  recovered. 

Field  Vole  was  again  the  major  contributor  to  the  owl’s  diet  (46.7%),  with  Apodemus  spp. 
accounting  for  almost  a  third  of  the  prey  items  recovered  (28.6%).  In  conjunction  with  Common 
Shrew  (10.5%)  these  three  species  made  up  over  85%  of  the  Gower  bird's  diet.  Bank  Vole 
Clethrionomys  glareolus  (5.7%),  and  the  remains  of  two  juvenile  Brown  Rats  Rattus  norvegicus 
(1.9%)  were  also  recovered.  Two  unidentified  bird  (1.9%)  and  three  small  mammal  species 
(2.9%)  comprised  the  remainder  of  remains  identified. 

This  limited  analysis  shows  that  the  diet  of  Barn  Owls  although  dominated  by  one  species,  at  least 
at  these  two  locations  in  Wales,  comprises  a  number  of  species  with  varying  ecologies.  As  the 
pellet  collections  were  made  several  years  apart  it  would  be  remiss  to  draw  too  many  conclusions 
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relating  to  the  variations  in  the  composition  of  the  species*  diets  at  these  two  localities.  However, 
the  differing  percentage  of  Field  Vole  in  the  two  bird's  diets  may  be  the  result  of  the  well  known 
cyclical  nature  of  the  mammal’s  population.  The  absence  of  Brown  Rat  in  the  Carmarthenshire 
bird's  diet  is  likely  to  be  the  result  of  the  public  setting  of  its  chosen  roost  where  the  control  of 
pests  is  likely  to  occur. 

Studying  the  diet  of  an  opportunist  predator  such  as  the  Barn  Owl  can  provide  an  insight  into 
the  local  food  chain  as  well  as  information  on  the  abundance  and  diversity  of  prey  species  in  the 
neighbouring  area.  The  value  of  this  information  is  limited  by  variation  in  hunting  preferences 
of  the  Bam  Owl,  which  is  known  to  vary  with  geography,  habitats,  seasons  and  individuals 
(e.g.  Herra  &  Jaksic  1980,  Love  et  al.  2001,  Taylor  1994,  and  Webster  1973).  Nevertheless, 
dietary'  studies  are  an  important  tool  in  revealing  changes  in  the  prey  preferences  of  Barn  Ow  ls  in 
response  to  changes  in  the  local  small  mammal  population  and  land  use  (Love  et  al.  2001 ). 
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The  Birds  of  Montgomeryshire  by  Brayton  Holt  &  Graham  Williams 

I  am  a  great  lover  of  avifaunas  and  particularly  those  representing  the  British  counties.  They 
are  always  the  result  of  considerable  personal  sacrifice  and  effort  by  individuals  who  have  the 
foresight  to  understand  how  important  their  snapshot  is  in  the  study  and  conserv  ation  of  birds. 

This  effort  by  two  stalwarts  of  the  Welsh  Ornithological  Society,  Brayton  Holt  and  Graham 
Williams,  is  the  first  volume  for  Montgomeryshire  devoted  solely  to  birds.  Previously  Herbert 
Edward  Forrest’s  works  The  Vertebrate  Fauna  of  North  Wales  (1907)  and  A  Handbook  to  the 
Vertebrate  Fauna  of  North  Wales  (1919)  have  been  the  main  references  for  the  basis  of  study  in 
Montgomeryshire  and  the  other  historic  counties  of  North  Wales.  The  constant  referral  to  these 
volumes  in  this  book  gives  fascinating  insights  to  the  many  changes  in  the  status  of  species  within 
the  county. 

The  picture  is  a  familiar  one  with  Corncrake,  Woodlark,  Red-backed  Shrike  and  Turtle  Dove  all 
now  disappeared  as  breeding  birds.  Farmland  birds  such  as  Fapwing.  Curlew,  Grey  Partridge, 
Yellowhammer  and  Yellow  Wagtail  have  all  declined  in  common  with  the  rest  of  the  UK.  There 
have  been  gains  to  the  breeding  list  such  as  Collared  Dove,  Red-breasted  Merganser.  Goosander 
and  Fittle  Ringed  Plover.  With  the  euphoria  elsewhere  with  regard  to  nesting  Ospreys  we  must 
not  forget  that  the  first  successful  breeding  in  recent  times  was  in  Montgomery  shire  in  2004. 

The  book  contains  a  History  of  bird  recording  in  the  county  and  a  section  on  the  physical 
background  and  habitats.  The  majority  of  space  is  devoted  as  expected  to  a  Systematic  Fist  of 
species.  The  county  total  is  currently  244  species  which  compares  well  with  other  Welsh  counties 
of  similar  size.  Reading  through  this  many  interesting  facts  leap  from  the  pages.  You  can  feel  the 
euphoria  of  the  authors  w  hen  reading  of  the  spread  of  breeding  Red  Kites  to  the  county',  feel  the 
hope  that  Black  Grouse  conservation  methods  at  Fake  Vyrnwy  will  succeed  in  halting  the  decline 
of  this  enigmatic  species  but  also  experience  the  despair  of  fast  disappearing  waders  from  the 
high  tops  such  as  Golden  Plover  and  Curlew.  I  have  always  thought  it  important  to  record  feral 
and  exotic  species  and  to  publish  these  records.  Forrest’s  volumes  make  no  mention  of  Canada 
Geese  even  though  they  might  well  have  been  present  in  those  days.  The  current  volume  deals 
with  the  species  thoroughly,  cataloguing  the  increase  to  over  2.000  birds  today. 

There  are  a  number  of  rare  species  dealt  with  throughout  the  book  but  surely  the  easiest  one  to 
have  got  past  The  Rare  Men  was  the  Great  White  Egret  filmed  by  BBC  in  2003  and  pointed  out 
by  Iolo  Williams  during  one  of  his  excellent  programmes. 

The  volume  is  produced  in  a  soft  format  and  shows  that  even  counties  with  few'  resources  can 
still  produce  an  avifauna  without  the  support  of  giant  publishing  houses.  The  cost  makes  it 
possible  for  everybody  interested  in  birds  in  Montgomeryshire  to  have  a  copy  and  hopefully 
contribute  records  for  the  next  one.  The  authors  are  to  be  congratulated  and  I  would  urge  all 
people  interested  in  The  Birds  of  Wales  to  get  a  copy. 


Derek  Moore 
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WELSH  BIRDS 


‘Welsh  Birds’  is  the  journal  of  the  Welsh  Ornithologieal  Society  and  is  published  twice  a  year, 
in  June  and  December.  The  December  issue  is  primarily  devoted  to  the  Welsh  Bird  Report  and 
the  annual  report  on  Bird  Ringing  in  Wales. 

Papers  for  ‘Welsh  Birds'  are  welcomed  by  the  Editor  on  any  aspect  of  Welsh  ornithology.  The 
Society  is  anxious  that  the  journal  should  accurately  reflect  present  ornithological  activity  in 
Wales.  Thus  we  hope  that  all  workers,  professional  or  amateur,  with  results  of  bird  studies 
in  Wales,  will  always  consider  publishing  information  about  these  here.  All  papers  will  be 
reviewed  by  the  Editor  and  an  independent  referee.  Authors  should  follow  the  format  of  papers 
published  in  the  journal  and  guidelines  for  authors  have  been  drawn  up  and  are  available  from 
the  Editor  (address  on  inside  front  cover).  Papers  are  accepted  and  published  in  either  Welsh 
or  English.  In  accordance  with  standard  international  practice,  papers  in  Welsh  should  be 
supplied  with  captions  to  tables  and  figures  in  both  Welsh  and  English  and  with  an  English 
summary. 

Short  notes  on  interesting  or  unusual  features  of  behaviour  recorded  in  Wales  are  also 
welcomed.  An  accumulation  of  such  items  is  of  considerable  value.  Notes  should  be  short  and 
succinct,  ideally  of  not  more  than  half  a  page  in  length.  Notes  may  also  be  submitted  in  either 
Welsh  or  English. 
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